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AOR TORBAY PAINT 


ASOMETER PAINT. 
a’ acres = s EsTaBLisHEp over 20 Years. 
These Paints are now used in over 200 Country Gas- 
Works, and by all the London Gas Companies, on Gas- 
holders, Serubbers, Purifiers, &c. Also used by the Admi- 
nity, War Office, Bailway Companies, Founders, &c. They 
a and arrest rust, and protect iron from the action ot 
and ¢g exhalations ; do not crack, 
tite, or flake off; will cover tar effectually. 
The cove ring powers are ering 7. than those 
dany other Paint.—See ‘‘ Noe. 1866. 
Supplied, mixed ready for use, or in paste, 73 desired. 
TORBAY PAINT COMPANY. 
PROPRIETORS : 
i, GREAT WINCHESTER 
Works: BRIXHAM, TORBAY 


THOMAS PROUD, 


BROOKFIELD GAS APPARATUS WORKS, 
108, ICKNIELD STREET EAST, BIRMINGHAM. 


SPECIALITES: 
%. THE MANUFACTURE OF 
IMPROVED DOUBLE-ACTION 


SCRUBBERS 
woop « GRIDS 


Also WOOD GRIDS for PURIFIERS. 














Seats. 


COWEN’S PATENT FIRE-CLAY RETORTS. 


JOSEPH COWEN and C0., 


BLAYDON BUR, BLAYDON-ON-TYNE, 


Were the only parties to whom a Prize Mepat was 
awarded at the Great Exursrrion of 1851, for ** Gas- 
Rerorts and orxeR Ossxcts in LAY,” and they were 
also awarded at the INTERNATIONAL EXHIBITION 0} 1862, 
the Prize Mepat for “ Gas-Rerorts, Frre-Bricxs, &c., 
for Excettence of Quanity.” 

J.C. and Co. have been for many years the most exten- 
sive Manufacturers of Fire-Clay Retorts and Fire-Bricks 
in the Kingdom. Orders for Fire-Clay Retorts of —.~ ~ 
and dimensions, and to fit any shaped Mouthpiece, F 
Bricks, and every other article in Fire-Clay, are promptly 
executed at their Works as above. 


COWEN’S GARESFIELD COALS. 


Jos. Cowzn & Co. are the only Manufacturers of Fraz- 
Buicxs and Cay Rerorts at Buaypon Burn. 





JOHN RUSSELL AND CO., 


LIMITED, 
Established at thee commencement of Gas Lighting. 
RANCH ESTABLISHMENTS : 
48, GREEK STREET, SOHO SQUARE; } LONDON, 
83, COMMERCIAL sT., SPITALFIELDS; 
35, 36, 37, & 39, GRANBY ROW, MANCHESTER. 
6, ELLIS COURT, AIRE STREET, LEED 
Manvracrorires: ALMA TUBE WORKS, WALSALL, AND 

OLD PATENT TUBE WORKS, WEDNESBURY. 

J. R. & Co., Ld., are the original manufacturers of 
Wrought-Iron Gas Tubes and Fittings, and Inventors of 
= -WELDED TUBES for Locomotive and Marine 

oilers 

J.R. & Co., Ld., make all kinds of Tubes and Fittings 
for Gas, Steam, and Water; Gun-Metal Cocks, Stocks, 
and Dies; Galvanized Tubes and High-Pressure Tubes, &e. 

Lists may be 7 a application to 

NDON OPFICE: 
’ 145, QUEEN ¥ VICTORIA STREET. 
Lonpox WaREHOUSE 


234, UPPER THAMES STREET, LONDON, E.C. 


JOHN BENT & SON, 
BELL BARN ROAD, BIRMINGHAM, 


MANUFACTURERS OF 


WET AND | DRY GAS-METERS, 


RUNT RERS ©) 





PATENT COMPENSATING METERS, 
STREET-LAMPS, &c., &c. 


EsTaBLIsHED 1830. 





THOMAS PIGGOTT & CO., 
SPRING HILL, BIRMINGH AM, 


MANUFACTURERS OF 
TELESCOPIC & SINGLE GASHOLD ERS 


CAST be WROUGHT IRON TANKS FOR DITTO 
And Gas Apparatus of every Description. 
Marine, Tubular, — i serene, Saddle, ana 
eé 
SucaR, MBE cme a xnwe or Pans, 
Roofs, Girders, and Bridges, and General Smith's Work. 
Lonpon Aczent—W. G. DAVIS, 2, Brabant Court, 
Philpot Lane, E.C. 


J. & H. ROBUS, 
BUILDERS AND CONTRACTORS 
ERECTION AND REBUILDING OF GAS 
AND WATER WORKS. 


ESTIMATES FREE 
FOR MAIN-LAYING AND GENERAL REPAIRS 


RETORT-SETTING A SPECIALITE. 








ROBUS’S IMPROVED RETORT-SETTINGS guaranteed 
to carbonize a large amount of coal with a small 
per cent. of fuel. 
N.B.—All kinds of Fire Goods, &c., kept in stock for 
immediate delivery. Orders ere promptly attended to. 


BELL GREEN, N, CATFORD, 5.E. 


THE 
NITSHILL COMPANY'S 


DUKE OF HAMILTON’S 


LESMAHAGOW 
CANNEL COAL. 


AGENT: 


JAMES M‘KELVIE, 
HAYMARKET, 


EDINBURGH. 











FOR THE ENGLISH GOVERNMENT 


© AND FOR THE GOVERNMENT OF THE NETHERLANDS 


AND OF THE DUPLICATE COPY 


Presented by Her Majesty's Government to the French Government, 


AND MANUFACTURERS 5 Orn 





RANELAGH WORKS, RANELAGH 1] ROAD, PIMLICO, LONDON. w 


236, GEORGE STREET, GLASGOW, & 30, LANCASTER AVENUE, MANCHESTER. 





FOREICN ACENTS. 


ROTTERDAM, 


COPLAND & McLAREN, MONTREAL 


DAHL BROTHERS, COPENHACEN. | W. HOVEN & SON, 
A. FAAS & ie Sy ANKFORT O/M. 
A. MPSTER, 567 ELIZABETH STREET, MELBOURNE. - 
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Bs 3m 
JOSEPH AIRD, 
WELLINGTON TUBE-WORKS, TIPTON, STAFFORDSHIRE I 


manbhactints oF 
EVERY DESCRIPTION OF TUBING, GAS, STEAM, HYDRAULIC TUBES AND FITTINGS, 
EITHER BLACK, GALVANIZED, OR ENAMELLED HOT WATER TUBES AND FITTINGS, 
CORE BARS, COILS, COCKS (IRON OR BRASS), Hq 
CHANDELIERS, &c., GAS- FITTERS’ TOOLS, GAS TONGS, STOCKS, TAPS, DIES, &c., &c., | 
HANDRAIL TUBINGS, IRON AND BRASS, PLAIN OR TWISTED, 
TELEGRAPH TUBES OR POLES, &c., &c, 


LAMBERT BROTHERS, WALSALL, 
ALPHA TUBE & FITTING WORKS ' 


Manufacturers of W. J. WARNER’S PATENT MARKET GAS STAND-PIPE, 
Now ready, GAS CHANDELIER BOOK (Reduced Prices), 7s. 6d. 


GAS PURIFICATION |‘ 


OXIDE OF IRON, HK 
COOKE BROTHERS 


ARE NOW SUPPLYING THE BEST IRISH NATURAL OXIDE OF IRON EVER IMPORTED, & stthe 
Prices, Samples, and Analysis ‘on application to made 




















COOKE BROTHERS, 26, 27, & 28, Fenchurch Street, London, E.C: ; 

THOMAS ALLAN & SONS, i 

IRONFOUNDERS. a 

WOoRKSs: does no 

SPRINGBANK FOUNDRY & NORTH WOODSIDE FOUNDRY, = 
GLASGOW ; 

BONLEA FOUNDRY, STOCKTON-ON-TEES, Meg 


Manufacturers of 


CAST-IRON GAS AND WATER PIPES V 





SIZES: #% to 12 inches at GLASGOW. Ck 

- 13 to 10 - STOCKTON. 
A LARCE STOCK KEPT, AND PRICES MODERATE. ‘ne A 
Te The ; 





INCR 


Freight to London, in the Stream, 10s. per ton from Stockton; 
15s. from Glasgow. 





AGENTS FOR LONDON AND THE SOUTH OF ENGLAND: 
THE THAMES BANK IRON COMPANY, UPPER GROUND STREET, LONDON, 8-£. 
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~ JOHN ABBOT & CO., LIMITED, 


MANUFACTURERS OF 


IMPROVED 


HYDRAULIC CRANES & HOISTS, 


Effecting an IMMENSE SAVING in the cost of discharging 
Coals from Vessels, Barges, &c. 


HYDRAULIC RAMS FOR LIFTING AND LOWERING PURIFIER COVERS. 
GAS PLANT GENERALLY, PIPES, ROOFING, TANKS, &c., 








PARK WORKS, GATESHEAD. 
LONDON OFFICES: GLASGOW OFFICES: 
2, SUFFOLK LANE, OANNON STREET, E.C. 54, ST. ENOCH’S SQUARE. 


EDWARD COCKEY & SONS, 
CAS ENCINEERS, FROME SELWOOD, 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


APPARATUS CONNECTED WITH GAS-WORKS. 


THE ORIGINAL PATENTEES AND MANUFACTURERS OF THE 


DRY-FACED VALVES 


FOR PURIFIERS, GASHOLDERS, BYE-PASS, AND OTHER ARRANGEMENTS 
REQUIRING VALVES IN GAS-WORKS. 


The Faced Valves, as made by the Patentees, continue to give great satisfaction, and they are being used extensively by many 
ofthe best gas engineers of the day. 

They are more easily repaired than any other kind of Valve in use, and can be re-ground in a few hours without removal, and 
made perfectly gas-tight. 

References can be given to many Engineers of high standing, who will testify as to the favour in which they are held. 


MANUFACTURERS ALSO OF SUPERIOR WOOD GRIDS FOR PURIFIERS; SCRUBBERS, &c. 


LIVESEY’S PATENT WASHER. 


This apparatus effects the most intimate contact between the liquor with which it is supplied and the gas passing through 
it, resulting in the complete removal of all particles of tar, increasing the ammonia strength of the scrubber and condenser liquor, 
and removing a large proportion of other impurities—notably, carbonic acid. The Washer is intended to work in conjunction 
with a scrubber. It occupies little space, and is inexpensive. It has been in successful constant use for nearly three years, 
does not become clogged with tar or corroded by the action of the liquor or gages, it gives three inches of pressure, and only 
needs a supply of liquor to keep it in regular action without any further attention. 




















For Particulars and Prices apply to 
Messrs. DEMPSTER AND SONS, ELLAND, HALIFAX, for the North; 
Messrs. BAILEY, PEGG, AND CO., Bankside, LONDON, S.E., for the South; 
Messrs. WILLEY AND CO., Commercial Road, EXETER, for West of England and South Wales; 
Or to the PATENTEE, 589, OLD KENT ROAD, LONDON, S.E. 


WEST’S GAS IMPROVEMENT COMPANY, 


LIMITED, 


ARE NOW PREPARED TO SUPPLY AND ERECT THEIR PATENTED MACHINERY FOR 


CHARGING? DRAWING GAS-RETORTS, 


nd to enter into arrangements with GAS COMPANIES for its use upon moderate 
terms of Royalty. 








The Patented Machinery has secured the approbation of all Engineers who have visited the MAIDSTONE GAS-WORKS, 
where it is in full operation, and may be inspected at any time on application to the Manager. 
The advantages attending its use are— 


INCREASED VOLUME OF GAS PER TON.—INCREASED YIELD PER 
RETORT.—INCREASED BULK OF COKE FOR SALE.—REDUCTION 
IN LABOUR AND LESS DEPENDENCE ON SKILLED STOKERS. 

,, “ Pamphlet containing a description of the Machinery, and Copies of Reports on the working of the same, &c., 
Will be forwarded on application to the MANAGING DIRECTOR, Maidstone. Communications may also be addressed to 


the Consulting Engineer, R. P. SPICE, Esq., M. Inst. C.E., 21, Parliament Street, London, 8.W., or to the 
Engineer and Analyst, F. W. HARTLEY, Esq., A. Inst. C.E., 55, Millbank Street, London, 8. W. 
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“GAS PURIFICATION 


OXIDE OF IRON. 
GAS PURIFICATION & CHEMICAL Co, Lone 


PALMERSTON BUILDINGS, OLD BROAD STREET, LONDON, E.C. -_ 
JOHN WM. O’NEILL, Managing Director. 


ROBT. DEMPSTER & SONS, [,, 


GAS ENGINEERS, IRONFOUNDERS, AND CONTRACTORS, 
ROSE MOUNT IRON-WORKS, ELLAND, YORKSHIRE. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


GAS APPARATUS; - 


* aon CONTRACTORS FOR THE Ei 
ANO: PARLIAMENTARY : 


torcarions.concocvea ERECTION OF PUBLIC AND PRIVATE CGAS-WORKS. REF 
Plans and Specifications Prepared, and Illustrated Catalogues forwarded on application. 


FOULISS PATENT STOKING MACHINE} 

















GL 


WARI 














“SIDE ELEVATION OF DRAWING MACHINE. = END ELEVATION. 
(The Charging Machine will be Illustrated in next week's Advertisement.) 
Makers: TANGYE BROTHERS and HOLMAN, London and Birmingham; ADAM WOODWARD and SON, Manchester; 
ROBERT LAIDLAW and SON, Glasgow; MASCHINENBAU-ACTIEN-GESELLSCHAFT HUMBOLDT, Kalk ‘bei Deutz; 
Or all particulars may be had from JAMES WOTHERSPOON, 31, St. ‘Vincent Place, Glasgow. 


EDWARD E. CROMBIE & CO., 


INVENTORS AND PATENTEES 


OF THE 


FRICTIONLESS DRY GAS-METERS, 


Beg to intimate to Gas Companies and others that they are now prepared to supply these very superior Meters at the same prices as for the dea 
Gas-Meters. 

In the construction of this Meter, for which the best tin plates only are used, every mechanical contrivance has been taken advantage of successfully 0 
reduce the friction to a minimum, which is amply proved by the fact that they are made to work upon only one-fortieth of an inch pressure. By# 
ivaprovement also in their construction, a steadier light is obtained, and greater capacity than can be got from any other Meter in the market. No gas 
»288 under the valves on any back pressure, as is the case with many other Dry Meters. 

To Gas Companies supplying gas through streets with heavy gradients, these Meters are invaluable, as much gas is saved from the low pressure required 


to work them. 





ALL METERS ARE UPHELD FOR FIVE YEARS. 


METROPOLITAN WORKS, DIANA PLACE, EUSTON ROAD, LONDON, N.W. 
TO GAS AND RAILWAY COMPANIES, LOCAL BOARDS, ENGINEERS, CONTRACTORS, SHIPPERS, &. 


WILLIAM KEEN, 


SOLE PROPRIETOR AND MAKER OF 


KEEN’S PATENT DOUBLE-FRAME CLIP-LAMP, 


AND MANUFACTURER OF 


| EVERY DESCRIPTION OF STREET-LAMPS. Mises 


FOR PARTICULARS, APPLY TO 
W. KEEN, 23, ROBERTSON ST., & 5 & 6, PRIORY STREET, HASTINGS, SUSSEX}: 
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GEORGE ORME & CO., 
ATLAS METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS, 
STATION-METERS, GOVERNORS, 
PRESSURE AND EXHAUST REGISTERS, 


LAMP-METERS IN CAST-IRON BOXES, 
And every Description of Gas Apparatus. 


J.T. B. PORTER & CO., 
GAS ENGINEERS & MANUFACTURERS, 
IRONFOUNDERS AND CONTRACTORS, 
GOWTS BRIDGE WORKS, 
LINCOLN. 





LONDON OFFICES: 1, WESTMINSTER CHAMBERS, S.W. 


ESTIMATES FOR GAS-WORKS OF ANY SIZE. 
REFERENCES TO 500 WORKS ALREADY ERECTED. 


N.B.—All Senntetions to be then to the FIRM ONLY. 


J.% J. BRADDOCK, 


GAS ENGINEERS, 
GLOBE METER-WORKS, OLDHAM, 


WET & DRY CONSUMERS GAS-METERS, 





OF THE HIGHEST EXCELLENCE ONLY; 
ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS ; 


ROUND STATION-METERS, 
ON CAST-IRON STANDS. 





| — vt 
I et pada 
Com te SUA 
Tl N ii 


| "an iam a 





SQUARE 





WITH PLANED JOINTS. 


GOVERNORS, GAUGES, INDICATORS, MAIN COCKS, &c. 
GAS COOKING APPARATUS. 


Home and Foreign Orders promptly attended to. 
dll Sizes of CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock, 
Orders almost invariably despatched on the day of receipt. 
TERMS, &c., ON APPLICATION, 
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MOBBERLEY & PERRY, 
FIRE CLAY and BRICK WORKS, 
STOURBRIDGE. 


Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBLE CLAY. 
Manufacturers for Home and Export. 
GAS-RETORTS, GLASS-HOUSE FURNACE, 
BLAST-FURNACE, TANK BRICKS, bUMPS, TILES, 
And Every Description of Best Fire-Bricks. 


C. & W. WALKER’S 
WOOD PURIFIER SIEVES, 


Which have now been used for fifteen years, and their 
advantages and durability fully established. They are made 
entirely by steam machinery in very large quantities a; 
the most moderate cost. 











MIDLAND IRON-WORKS, 
DONNINGTON, Nzazn NEWPORT, SHROPSHIRE, 
a, FINSBURY CIRCUS, LONDON, 





ESTABLISHED IN 1860, 


BENJAMIN CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
THE IMPROVED 


woop SIEVES 
GAS PURIFIERS & SCRUBBERS. 


PROVIDENCE WORKS, 
22, HERMES STREET, PENTONVILLE ROAD 


ii DEMPSTER & SONS 

va WOOD SIEVES, 
a : WITH TAPER BARS, 

a | ROSE zee 
STREET 

LAMPS. 

CHEAPSIDE. 


RENOWNED 
I; MADE BY ae 
| ih | : References to Sst of Firsi- 
CATOPTRIC 
The NEW PATTERN 
















Is IN 


+. SKELTON, 
» ESSEX STREET, 
STRAND. 


-LAMP-PILLARS, 


GAS-LAMPS, F FOUNTAINS. 








Our New and Choice Designs esigns for the above, with prices, 
are forwarded to any part of the world on receipt of twelve 
stamps. Estimates for work at home or abroad. 


W. T. ALLEN & CO, 


(Late TuRNER AND ALLEN), Established 1847, 
GAS & WATER ENGINEERS & CONTRACTORS. 
SOMERSET BUILDINGS, 
LAMBETH HILL, UPPER THAMES ST. 


(Late 203, Upper Thames Street), » LONDON, B.C. E.C. 


THOMAS TURTON 
AND SONS, 


SHEAF AND SPRINC WORKS, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS, 


STEEL OF ALL DESCRIPTIONS, 
SCREW STOCKS, TAPS, AND DIES, SPANNERS, 
RATCHET BRACES, LIFTING-JACKS, 
ANVILS, VICES, 

AND ENGINEERS TOOLS GENERALLY, 
LONDON WAREHOUSE: 

35, QUEEN STREET, CANNON STREET, EC. 
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JAMES OAKES & CO., 
ALFRETON IRON-WORKS, DERBYSHIRE, 


aND 
WENLOCK IRON WHARF, 21 & 22, WHARF ROAD, 
CITY ROAD, LONDON, N., 

Keep in London and at their works lange stocks of PIPES 
and CONNEXIONS (14 to 36 inches in diameter); also 
make and supply Retorts, Tanks, Columns, Girders, Special 
Castings required by Gas, Water, Railway, Telegraph, 
Chemical, Colliery, and other Companies. 

Cuapies Horsuer, Agent. 


SILICA FIRE-BRICK CO., 
OUGHTIBRIDGE, | 
Near SHEFFIELD, 


Manufacturers of THE ORIGINAL SILICA OR DINAS 
F{RE-BRICKS. Specially adapted for Gas-Retort Fur- 
naves, andfor Siemens’s Gas-Furnaces, Shipments promptly 
executed to London, Liverpool, Hull, Grimsby, &c. 


TROTTER, HAINES, & CORBETT, 


BRETTELL’S. ESTATE 
FIRE CLAY & BRICK WORKS, 


STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASS-HOUSE 
FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRICK, 
Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBLE CLAYS. 


Successors to 
FE. BAKER AND Co., Lats Burertey Hii, STAFFORDSHIRE. 


HARPER & MOORES, 


PBOPRIETORS OF THE 


BEST STOURBRIDCE CLAYS, 
STOURBRIDGE. 
Manufacturers of all Descriptions of 
BEST STOURBRIDGE FIRE-BRICKS, LUMPS, 
AND CLAY RETORTS 
Of all Dimensions for Gas-Works, 
GLASS-HOUSE POTS & CRUCIBLES 
Of every kind. 
The Highest Award was obtained by H. & M., at the 
Philadelphia Exhibition, 1876, for Superior Quality of 
Manufacture. 














GAS AND WATER PIPES. 
WILLIAM MACLEOD & 00,, 
23 & 25, OSWALD STREET, GLASGOW, 


CAST-IRON GAS AND WATER 
PIPES. 





. , y 
DELIVERY F.0.B., GLASGOW. 
Prices ow application. 
SLUICE VALVES. 
The STRONGEST, CHEAPEST, & BEST in the TRADE. 


HYDRANTS. 


The Largest Variety of Improved Designs in the Market. 





SPECIALITIES, 


SLUICE VALVES for 
Water. 
DO. for Gas and Sewage, 
13 te 48 in, 
RESERVOIR SLUICES 
AIR VALVES. 
REFLUX VALVES. 
BALL VALVES. 
Compound HYDRANTS. 
Straight-way Do. 
Screw-down Do. 
Ball Do. 
Sluice-Valve Do. 
STAND POSTS, various, 
STREET WELLS, 
STAND PIPES, 
PATENT FIRE COCKS 
STAND PIPES’& JETS: 
HOSE UNIONS and 


=| REELS. 

LEATHER & CANVAS 
I= HOSE. 
=| SCREW COCKS and 
FERRULES, 


Tested with 600 to 000 
feet head of pressure, 





J. BLAKEBOROUGH & SONS, 
Commerrctat Brass AND Inon Works, | BRIGHOUSE, 
Woopnovse Iron Works, § YORKSHIRE, 

Contractors to the British and Indian Governments, 


2 Lonpon Orrice: 
5, WESTMINSTER CHAMBERS, VICTORIA BT., 8.W., 
Where Samples may be seen, 
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F. & C. OSLER, 


MANUFACTORY AND SHOW-ROOMS: 
BROAD STREET, BIRMINGHAM. 
EsTABLISHED 1807. 


WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 
TABLE GLASS OF ALL KINDS, 
CHANDELIERS IN BRONZE AND ORMOLU, MODERATOR LAMP, 








45, OXFORD STREET, LONDON, vy, 


MANUFACTURERS OF GRYSTAL GLASS CHANDELIER: 





bing S2 eo > 


=| 





Fo To 





RSELEY COMPANY. 


TIPTON, STAFFORDSHIRE. 


LONDON OFFICE: 
6, WESTMINSTER CHAMBERS, VICTORIA STREET, 
GAS ENGINEERS, IRONFOUNDERS, &c,, 


MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERS, MAINS, RETORT-LIDS, PLAIN AND DISHED, 
LAMP-POSTS, PIPES, 
AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 


MAKERS OF ROOFS, BRIDGES, &e, 


MANN & OWENS’ PATENT GAS-VALVE 









_ EVERY VALVE 
= WARRANTED TO BE 
| PERFECTLY 
SOUND 
AND 
GAS-TIGHT. 


Te ee 
iTS 
VALVE, with Indicator or Above Ground. 

The advantages of this Patent Valve over all others yet introduced are, that i 
is always as tight as the best wedge or spring valve, without the possibility of setting 
fast or becoming suddenly leaky. The surfaces not being in contact during the oper 
tion of opening or closing, leakage through wear and tear is avoided. 

The Gas Engineer will not fail to see the importance of such a valve in connexio 
with his purifying apparatus, particularly in the case of large sizes. 

The slide being operated either by a screw and nut, or by a pinion and rack, § 
cam bearing upon a plane, cast on the back of the Valve, forces it against the face, an! 
renders the escape of gas an impossibility. By a slight turn of the pinion or scre¥ 
the slide is released, and brought away from the face, by which means friction is avoided, 
and the only force required to open the Valve is that due to its own weight. 





SOLE MANUFACTURERS: 


S. OWENS AND CO., 


HYDRAULIC AND GENERAL ENGINEERS; 
WHITEFRIARS STREET, LONDON, E.C. 





PRICES, SIZES, AND FULL PARTICULARS ON APPLICATION. 


Ne 
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by 
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TANGYE BROTHERS AND HOLMAN, 


CORNWALL HOUSE, 35, VICTORIA ST., LONDON, EO.” 


(LATE OF 10, LAURENCE POUNTNHEY LANE.) 





SOLE MAKERS OF MORTON'S PATENT SELF-SEALING RETORT-LIDS, 


WITH HOLMAN’S PATENT ECCENTRIC FASTENINGS, 
Anti-Friction Catches, and New Self-Adjusting Crosmaltatie 





Instantaneous Sealing effected. 
Holman’s New Self-Sustaining Cross-Bar ensures freedom of 


No Duplicate Lids required. 
foint, and maintains parallel position of the Lids. 


Since their introduction in 1869, these Patent Retort-Lids have been thoroughly tested, being now in use in nearly all the principal Gas-Works in 


London and the Provinces. 


T, B. and H. are now making the “Morton’s Self-Sealing Lid” of the SAME FORM OR 
SECTION AS THE RETORT (see Illustrations above), as well as bringing the Mouthpiece 
from the D or Oval at back to Circular in front, as heretofore. 

D and Oval Morton’s Lids are working satisfactorily both in this country, on the 


og and in the United States of America. 


by the fo lowing Gas-Works :— 


e Gaslight Compan 's Works, 


Fulham; 
And also 2 ‘the Gas-Works at chmond, har pn B a - Glasgow, Portsea, Ro 


Among others they have been adopted 


tto, Bromley-by-Bow; Ditto, Binge Ore Cross Hi Divte, Shoreditch. 


), The Hague (Holland 





HUNT’S PATENT EQUILIBRIUM GAS-CGOVERNOR. 


In this Governor a Throttle-Valve is substituted for the ordi- 
nary sugpended Cone, all external communications being avoided 
by by placing the Lever or Radius Arm (shown in the draw- 
ing) inside the Valve-Chamber upon the Disc. The Disc is car- 
upon steel centres, upon which it is accurately balanced and 
turns freely. The friction in working is thereby reduced toa 
minimum, This Governor is extremely sensitive to alterations 
of inlet or outlet pressure, and renders a large actuating holder 
unnecessary. 
The principal advantages of this arrangement over the ordi- 
ury form of Governor are as follows :— 
Its sensitive action prevents oscillation. 


It is etheteting—de.. , it maintains a steady pressure under 
variations of inlet pressure or a fluctuating consumption. 

The inlet to Gasholder being contracted to the smallest pos- 
sible dimensions, all danger from leakage through insufficiency 
of seal, tilting, &c., is entirely avoided. 

The valve I me being separate from the holder, it can be 
bandied and fixed like an ordinary Slide-Valve direct in the 
main; and the holder can be placed at an convenient distance 
immediately above it. The cost is thus materially reduced, and 
the inconvenience of heavy lifts done away with. 


There are no working parts likely to get out of order. 





These Governors have been adopted b l Gas 
Companies, among whom are the following 
The Gaslight and Coke Co. (9), The London Gas Co. (3), and 
at Abergavenny, Arundel, Birmingham, Cannes (France), 
Devonport, Dursley, Exeter, Guernsey, Halesowen, Mentone 
(France), Monmouth, Newcastle-on-Tyne, Oxford, Plymouth, 
Rochdale, Windsor, &c. 


TESTIMONIAL. 
The Gaslight and Coke Company, 
9, Water Street, New Bridge Street, 
Blackfriars, E.C., Feb. 27, 1876, 
Messrs, TaNGYE BrorHers AND HoLtmanN. 

Gentlemen,—The two 24-inch and three 86-inch Hunt's 
Equilibrium Governors supplied by you, and fixed in the valve- 
rooms at Whitechapel, Goswell Road, and Blackfriars, are 
working very satisfactorily. 





Yours truly, 
(Signed) JOHN JOHNSON. 





PRICES i FULL PARTICULARS ON APPLICATION. 











Diameter} Diameter! y .., Gallons of 
xg 9 = 
ater x Hour, 
Cylinder. | Cylinder. Stroke. adgocatante, 
3 1g 9 450 
os 2 9 815 
5* 24 12 1,250* 
5* 3 12 1,830* 
7 4 12 8,250 
6* 2 12 3,250* 
5 6 12 5,070 
7 5 12 5,070* 
6 6 12 7,330 
8* 6 12 7,380* 
7 7 12 9,750 
10* 7 12 9,750* 




















In use in a Hundred Gas-Works in the United 
Kingdom for Pumping Ammoniacal Liquor, Water, 
or Tar. 

Messrs. Burt, Boulton, and Haywood, Manufac- 


turing Chemists, have over ronry “ Special” Steam- 
Pumps in use at their several large Tar-Works. 








Two Hundred Sizes made. Those in Table oppo- 
site are the leading Sizes for use in Gas-Works and 


Chemical Works. 


* These Sizes being usually selected for pumping Tar and Liquor, are always in stock, or nearly ready, fitted with all pump details in iron, and extra length distance-piece between 
steam and pump cylinder, at a small extra cost. 





TANGYE’S HIGH-PRESSURE AND CONDENSING STEAM-ENGINES; CORNISH, VERTICAL, & TUBULAR BOILERS ; 
HYDRAULIC AND SCREW LIFTING-JACKS, CRABS, PULLEY-BLOCKS, &c. 
FULL PARTICULARS, ESTIMATES, CATALOGUES, ETC., ON APPLICATION. 
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New York. 1853. Paris, 1855. asondon. 1862, 











The SIX MEDALS AWARDED to THOMAS GLOVER for 


PATENT DRY GAS-METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters by the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 


THOMAS GLOVER & CO., 
DRY GAS-METER MANUFACTURERS, 
214 10 229, ST. JOHN STREET, CLERKENWELL GREEN, 
LONDON, E.C. 


THOMAS GLOVER & CO’S PATENT DRY GAS-METERS, 


ist, Are a remedy for all the defects of Wet Meters; 

2nd, Are suitable for all climates, whether hot or cold; 

8rd, Incur no loss of Gas by evaporation; 

4th, Cannot become fixed by frost, however severe; 

5th, Are the most accurate and unvarying measurers of Gas; 

6th, Prevent jumping or unexpected extinction of the Lights ; 

7th, May be fixed either above or below the level of the Lights; 

8th, Cannot be tampered with, without visibly damaging the outer case; 
9th, Will last much longer than Wet Meters; 
10th, Will not cost more than one-half for repair that Wet or Water Meters do; 

Are upheld for five years without charge. 


‘WILLIAM PARKINSON anp CO., 


f 














(ESTABLISHED 1816.) 


MANUFACTURERS OF 


WET & DRY METERS, 


STATION-METERS & GOVERNORS, 


EXHAUSTER REGULATORS, 





. = * — => 
a J dl { 





a» 


PRESSURE REGISTERS, EXPERIMENTAL APPARATUS, GAUGES, WATER-METERS, & 


HUNT'S PATENT IMPROVED COMPENSATING METER. 


In this Meter, the action of the measuring- | ge | The Meter has been critically tested, and 
mtd ESD). = most favourably reported upon by official Meter 


Inspectors in London and Birmingham. 

W. PARKINSON and CO. have made 
arrangements for the manufacture of these 
Meters, both in tin and cast-iron cases, and for 


the alteration of old ones to this principle, 








drum is reversed. By this arrangement an 
improvement is effected in the registration at 
high speeds, which, in many tests, has not 


varied from the smallest light to three times 





the capacity of the meter. It works equally 
well under all pressures. The range of error 
between the high and low line is much smaller 


every quality that can be desired by Gas Com- 
than that allowed by the “‘ Sale of Gas Act.” 


panies, Corporations, or Private Consumers. - 


COTTAGE LANE, CITY ROAD, LONDON, E.C. 





which is confidently recommended as possessing 
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TO CORRESPONDENTS. 

No notice can be taken of anonymous communications. Whatever is in- 
tended for insertion, must be authenticated by the name and address of 
eel not necessarily for publication, but as a guarantee of good 
aith, 

W. C. writes that the paragraph in our last issue (page 686) relative to a 
Local Government Board Inquiry at Briton Ferry, upon an applica- 
tion of the Local Board to borrow £4035 Fn gas-works extensions, is 
incorrect in stating that “‘it was supposed that the sum due to the bank 
could be included in the loan.” Our correspondent says, “such a thing 
was never thought of.” Several interesting facts in our correspondent’s 
letter will have attention hereafter. 

G. Wester, Nottingham.—Received, and shall have attention. 

R.0. P., Cheltenham.—Your letter, which did not reach us till Monday 
morning, necessarily stands over till next week. 


T. T., West Hartlepool._— Thanks ; we lad j 1 
hcl vente ,~ ep a ve are glad of the information, and 
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TUESDAY, MAY 2, 1878, : 
Circular to Gas Companies. 


It is an axiom in physics that large bodies move slowly. We 
sre, therefore, not surprised that the Corporation of the City of 
London are making but small progress with the scheme for a 
complete Municipal Organization for the whole of the Metropolis. 
We care nothing about the authorship of the scheme, or its 
exact details ; it is sufficient for us to know that a plan is under 
consideration at Guildhall, which promises to accomplish the 
results we desire so much to see achieved. The present time of 
the year brings to Committees a large amount of general busi- 
ness which must be cleared off ; but when Members come back 
from their summer holidays, “like giants refreshed with new 
wine,” we may expect that some advance will be made in the 
constitution of a Metropolitan Municipality. We need not here 
again remark upon the importance it will have to Metropolitan 
as Companies. It is sufficient for us to say that serious 
consideration is being given to the formation of a Metropolitan 
unicipality which may possibly swallow up the Gas Com 
panies, A word to the wise is all we need add. 
Last night an experiment with the electric light was to have 
en made in the open space facing the Mansion House. At 
this moment we do not know whether any experiment has been 
made, or, if it has, what result has been obtained. Our readers 
know perfectly well that we entertain no objection to the em- 
Ployment of electricity for the public illumination of open places. 





In the instance now under notice we are not informed where 
the boiler and the dynamo-electric machine are to be placed. 
They may be located very properly in the kitchen of the Mansion 
House, the space of which will be better occupied than in the 
warming up of viands from Ring and Brymer’s for the refection 
of hungry Common Councilmen. Next week we may, perhaps, 
have the opportunity of stating our opinion as to the result of 
the experiments made. ‘To-day we have to observe reticence, 
not because we have much doubt about the matter, but because 
we wish only to report upon actual effects. ‘We understand that 
the lantern is to be placed on the roof of the Mansion House, 
and we can easily comprehend the effects that will be produced. 
The facade of the Royal Exchange will be brilliantly illuminated, 
so also will the clock dial at the Globe Insurance Office ; but the 
purblind wayfarers will run more risk than ever of being knocked 
down by omnibuses and Hansom cabs, as they attempt to make 
way over the dangerous crossings in this locality. We notice 
that certain contemporaries still talk about the generation of 
electricity by a moist battery. It is now over forty years since 
Liebig showed the absurdity of supposing that electricity generated 
in that way could possibly compete with gas, or, indeed, any 
other artificial mode of illumination then in use. We have now, 
however, a power which has entirely superseded the moist battery, 
and, so far, it may be said that we have a new antagonist to face. 
But we are not in the least afraid of it. It may light the open 
space in front of the Mansion House, and a dozen other spaces, 
which badly want better illumination, but every one will rejoice 
that the strongholds of the Gas Companies will still be safe. 
It must be very many years indeed, if it should ever occur, before 
electricity will be so distributed as to illuminate small areas with 
economy and comfort. 


We have reason to believe that an attempt will shortly be 
made to introduce into this Metropolis what is known in New 
York, and other cities of the United States, as the Lowe system 
of gas-making. The process consists really in the manufacture 
of water gas, which is carburetted by means which have been 
more than once described in our columns. To-day we publish a 
report by Professor Wiirtz, on a gas of this description, and 
supplied by the Municipal Company in New York. The gas 
is undoubtedly of rich quality, being set down in the report, to 
which we alluded last week, as equal to twenty-two standard 
candles, while the price compares favourably with that of 
other Companies supplying New York with gas of inferior power. 
We doubt whether carburetted gas will succeed to any great 
extent in this country. Coal is cheap here, just as petro- 
leum is in America, and low as the price of the carburetting 
material now is, it would soon be doubled by an increased 
demand. We do not look, therefore, to this novelty for any great 
advantage. It has undoubted merits, but is not exactly suited to 
our use. We have an abundance of cheap coal, which will last us 
for centuries, and we do not in the least expect to see the coal 
gas industry superseded, or even disturbed by these inventions. 

The Town Council of Wigan, at a recent quarterly meeting, 
passed a resolution which practically absolves their Gas Com- 
mittee from all blame in connection with the non-publication of 
the gas accounts. Seeing that the Committee have now resolved 
to comply with the law, we have nothing further to say but 
this: When writing last week of the general Acts of 1847 and 
1871, we forgot, for the moment, the Consolidating Bill which 
is now before Parliament. On referring to this, we again find 
no distinction made between Companies and Corporations, but 
the provision is continued which makes it compulsory on all 
“ undertakers” to furnish accounts in a form prescribed in a 
schedule. A certain latitude, as regards the form, is allowed, 
and this, we may take it, is a concession to Corporations, who 
need not supply some particulars which are stringently required 
from Companies. 


The Leicester Corporation have just appointed Committees to 
manage their gas and water undertakings. Practising “self- 
“denial,” as a member of the Corporation put it, they have 
limited the number of members on each Committee to thirteen, 
with, as a matter of course, the Mayor as an ex-officio member. 
We hardly understand the desire of so many gentlemen to serve on 
these Committees. They cannot be required, for if only half 
the number would really devote themselves to the business, it 
might be carried on with ease and regularity. What special 
inducement there is to become a Gas Committeeman, and why 
Town Councillors should be required to exercise “ self-denial” 
in order to keep off the Committee, we do not understand. 
Vanity will, of course, induce men to undertake any amount of 
work, and we do not suppose that any substantial advantages 
can be derived from serving on the Gas Committee of the Cor- 
poration of Leicester. The number of members, however, does 
look to us excessive. Fifteen gentlemen manage the whole 
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business of the Chartered Gas Company, supplying more than 
half the Metropolis, with the utmost success. 

The gas accounts of the Corporation of Rochdale have been 
recently issued, and show a very healthy state of affairs. The 
net profits appear to amount to £8622, but we are not told 
what is to be done with this surplus. The gas consumers of 
Rochdale and Leicester must wake up, or they will find them- 
selves over-taxed. It is true that the Corporation of Rochdale 
have reduced the price of gas, but it is quite clear that it might 
be cheaper. Very favourable coal contracts, and, considering 
the times, a very fair sale for coke, should enable the Corporation 
to bring down the price of gas to a lower figure than at present. 
The sum realized for tar and ammoniacal liquor is too small, but 
we understand that the Corporation have a low contract, which 
is fast running out. Better prices will probably soon be ob- 
tained, and the consumers will then have another chance of a 
reduction. 

A certain section of the inhabitants of Rotherham are dis- 
satisfied with the present situation of the gas-works, and wish to 
have new ones erected on a more convenient site, and further 
removed from the centre of the town. A large majority of the 
Town Council have fallen in with this view of the case, and in 
all probability application will be made to Parliament next year 
for power to acquire another site, and to raise money for the con- 
struction of new works. The Rotherham undertaking, obtained 
under peculiar circumstances very much resembling compulsory 
purchase, has not, we believe, been particularly profitable to the 
Corporation ; and, now that it is found necessary to erect new 
works, an additional load will be thrown upon the shoulders of 
the ratepayers. It is expected that the money brought by the 
sale of the site of the present works will do much to recoup the 
Corporation for the additional expenditure. 


The Directors of the Hastings Gas Company have written a 
very polite letter to the Gas Consumers Association, showing the 
reasons why they cannot at the present moment reduce the price 
of gas. They point out the differences between the conditions 
of the supply of gas at Brighton and Hastings, and show how 
much more favourably the two Companies in the former place are 
situated. It was hardly necessary, we think, to take all this 
trouble, for every visitor to these two places, interested in gas- 
works, must see and know at once that gas could not be cheap 
at Hastings. As a matter of fact, we find the inhabitants do not 
much complain of the price. They would, of course, like to have 
gas cheaper, just as they would like to have butchers meat at a 
more reasonable price, but loud complaints we never met with. 
The Directors of the Company have now given their opponents 
an assurance that as soon as the just rights of their Shareholders 
permit, the price of gas will be lowered. Let the consumers be 
content with this. They have honourable men to deal with, and 
the promise made is certain to be kept. 

The Brighton Corporation are about to make an effort to acquire 
the two gas undertakings which supply their limits. At the 
present moment, we believe, no negotiations have heen entered 
upon, but between now and next November communications 
will be exchanged, and pour-parlers will take place, which are 
not unlikely to result, in the end, in the transference of the 
undertakings to the Corporation. We imagine that nothing like 
a compulsory purchase will be attempted. The Brighton under- 
takings are too valuable to be parted with on easy terms. Their 
market value would be very high, and perhaps when the Cor- 
poration come to consider the price they will have to pay, 
they may alter their minds as to the desirability of making the 
purchase. 

The final meeting of the session 1877-78 of the North of 
England Association of Gas Managers was opened with an able 
address by Mr. W. J. Warner, of Shields. We are not inclined 
altogether to agree, however, with what the President said about 
papers and discussions. No doubt the preparation of a paper is 
a very useful exercise for a Manager ; but Gas Engineers are not 
schoolboys. We expect them to bring to these meetings the 
results of experience—realized knowledge, as we may call it ; and 
more of this may be conveyed in discussions than in a formal 
paper. In fact, the paper should be little more than a text 
upon which many members might preach. We are far from depre- 
ciating the practice of writing well-prepared essays, but the time 
Managers can give to these meetings is so extremely short, that 
long papers become a serious inconvenience. With all Mr. 
Warner says about the propriety of Gas Companies having a 
control over gas-fittings, we perfectly agree. It is due no less 
to the Consumer than to the Company, that supervision should 
be exercised, so that the one may obtain the utmost benefit from 
What he buys, and the other the greatest profit upon what he 
sells, Bad fittings and small pipes are the curses of the 
day, We do not speak of the artistic work, in which there is 





— te, 
still much room for improvement, but of the actual means of 
distribution and consumption. Many improvements, howeve; 
may be expected as the knowledge of gas and its uses are made 
better known, at the exhibitions of which Mr. Warner was ono 
of the first originators. The account of the electric light 
given by Mr. Ford, of Stockton, is of much interest, for it shows 
how little gas has to fear from the competition of the ney 
illuminant. It seems that in workshops, at all events, the two 
lights must be employed in conjunction ; but then the use of the 
two lights together is very trying to the workman, whose eyes 
are at one moment dazzled by a brilliant glare, and at the next 
plunged into semi-darkness. At the last moment we find that 
we must defer publishing our report of the proceedings at the 
meeting, owing to the absence of one of the papers, 


Water and Sanitary Hotes, 


We are very much surprised to hear that opposition to the 
Thirlmere scheme of the Manchester Corporation is to be carried 
to the House of Lords. We venture to predict that nothing 
will be gained by this action. The Report of the Commons 
Committee was so cogent and conclusive, that we have no fear 
that the decision arrived at will be reversed, or in the least inter. 
fered with. We presume that the opponents have still money 
in hand, and that they are anxious to expend it. 

It would seem that an “ informal” proposal has been made to 
Liverpool by the Corporation of Manchester, with a view to 
the disposal of some of the surplus water from Thirlmere to 
the former city. For some years to come Manchester will only 
require ten million gallons per day from that source, and power 
has been obtained to take fifty millions. Here, then, is a very 
large surplus which is available for the supply of many places, 
Liverpool among them. The proposal, it appears, does not tind 
favour in the eyes of the Liverpool Water Committee, who seem 
bent on having a grand scheme of their own. It may be 
estimated that the wants of Liverpool will, in time, be very 
large, and may justify the Committee in going to an entirely 
independent source. An association with Manchester might, 
perhaps, stave off the difficulty for a quarter of a century ; but 
then a pinch might come, and possibly it would be better to 
secure a full and independent supply by one outlay. 

The Stockton and Middlesbrough Corporations have now 
ascertained the total cost of the water undertaking which they 
happily succeeded in purchasing. it stands as follows :— 

Twenty-five years purchase of statutory 
dividends. . - £466,175 











Mr. Higgins’s award . . .. . 213,802 
Statutory and other debts . . - . 110,000 
Total... . « » « « £980,977 


This, however, is by no means the whole cost, for various 
items, including the cost of arbitration, will bring up the 
amount to be paid by the Corporation to at least £850,000. 
As we have mentioned before, expense will not end here, for 
the Corporations are bound to go to the Balder and the Lune for 
a new and purer supply. When this supply is furnished, the 
ratepayers will know the full extent of their liabilities, and will 
probably for ever regret the day they entered upon the campaign 
against the Stockton and Middlesbrough Water Company. They 
might have had the works for little more than two-thirds of the 
money ; but the Corporations would not come to terms with the 
Company. ‘They made up their minds to carry things with a 
high hand, and they succeeded, and now have to pay the cost. 
The joint Water Board have sent precepts to the two 
Town Councils to pay forthwith their moiety of the purchase 
money (£400,000), and the Councils are naturally exercised as to 
where it is to come from. The story of this purchase is very 
remarkable, and deserves the serious attention of all authorities 
who seek to acquire a Naboth’s vineyard in the shape of gas and 
water undertakings. We have not space in our present number 
for the report of the Water Board, which is a very instructive 
document, and worthy the attention of ambitious Local Autho- 
rities in general, but shall publish it in our next. 








Hap.eicH Gas Company.—The report of the Directors shows that the 
profits for the year 1877 enable them to recommend a dividend at the rate 
of 7 per cent., and carry a balance to the reserve-fund. 

SHOREHAM WaTER-Worxs Company.—The half yearly meeting of Share- 
holders was held at Brighton on the 27th ult.—Mr. W. Hall in the chal. 
The report of the Directors showed that there wes 2 halance evailable for 
dividend of £267 9s. 7d., and they recommended tu_ ,} yment of a divident 
of 2} per cent., making,with the 3 per cent. declared in October last, 5} per 
cent. for the year, carrying the sum of £30 to the reserve-fund, and leaving 
a balance of £49 19s. 7d. Additional services had been laid during the 
half year, producing an annual rental of about_£35. The Directors state 


that they were in negotiation with the owners of the Aldrington state 
or the extension of the Company’s mains to that district. 
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A TREATISE ON THE SCIENCE 
AND PRACTICE OF THE MANUFACTURE AND 
DISTRIBUTION OF COAL GAS. 
CLXIV. 

Pun.ic LIGHTING (continued). 

The apparatus shown in fig. 45, is 
the invention of Mr, W. Smith, and 
has the merit of simplicity to recom- 
mend it. The inlet-pipe, A, has a 

small cup, B, formed within it, con- 

taining mercury to seal the end of the 

burner-tube, D. This latter is se- 

cured toa flexible diaphragm, forming, 

| with the body of the instrument, a 

chamber, C. The gas flows into this 

chamber through an orifice in the side 

of the inlet-pipe. F isa cover capable 

of being easily removed, standing a 

little above the top of the burner, to 

protect a small constant jet thereon 

from being extinguished. The gas 

for the supply of the constant jet is 

admitted through a hole, E, in the 

side of the burner-tube. The weight 

of the latter is so adjusted that, with 

the ordinary day pressure, the end of 

the tube remains immersed in the 

mercury, and the passage for the gas 

is consequently sealed; but as soon 

as the night pressure is put on, the 

diaphragm is raised, and the tube 

lifted clear of the mercury, admitting 
the gas to the burner in full force. 

In looking at the apparatus, the 
principal objection that suggests itself 
is the difficulty of keeping the small 
hole, for the supply of the constant: 
flame, clear of obstruction; and the 
jet itself will be extremely liable to 
extinction, owing to the limited 
quantity of gas supporting it, issuing 
from a comparatively large orifice. Altogether, the arrangement, 
though scarcely such as to ensure certainty of action when applied 
on an extended scale, suggests the possibility of achieving the end in 
view. 

The automatic lighter, fig. 46, patented by Mr. W. A. Hunter in 
1869, works by hydraulic power, and by one operation opens the 
stopcock, strikes a match, and lights the gas. A water service-pipe 




















Fig. 45. 














Fie. 46. 
is laid from lamp to lamp, and the necessary pressure is supplied by 


a tank placed.at. the proper elevation. Inside each lamp-post a small 
cylinder is fixsu,to the piston of which a rod, A, isattached. The 
top of this rod is formed as a rack, gearing into a wheel, B, toothed 
for about three-fourths of its circumference, and attached to the lamp- 
cock, C, which is turned round, opening and closing the cock as the 
rod rises and falls. A swivel plate, F, forming a half disc, is secured 
to the plug, and turns with it. Over this is a case, E, containing a 
week’s supply of matches or fusees; these drop, one at a time as 





required, into a recess in the plate, and in being carried round there- 
with are rubbed against the roughened surface of a spring, G, and 
thus ignited light the gas and drop to the bottom of the lantern. To 
extinguish the light, the water pressure is taken off, by opening an 
escape tap, when the piston fall by its own gravity, bringing down 
the rod, and closing the lamp-cock 

Another instrument, patented about the same time by Messrs. 
Stephenson, Bartholomew, and King, was operated by pneumatic 
power in a similar manner, but failed, principally in consequence of 
the taps becoming stiff, so that the power applied was insufficient 
to move them. 

The pneumatic lamplighter next illustrated in fig. 47 is the 
invention of Mr. Foulis, This re- 
presents the apparatus two-thirds 
of the actual size, which, as will be 
seen, is less in bulk than most lamp 
regulators, for which it also acts as 
a substitute. 

It consists of a cylindrical vessel, 
A, filled to about half its depth 
with glycerine. In this vessel there 
is a bell, B, dipping into the glyce- 
rine. Attached to the top, by means 
of a wire, is the valve, C, resting on 
its seat, D. The gas enters by the 
pipe, E, above the valve-seat, D. 
There is a smaller valve, F, imme- 
diately above the valve, C, commu- 
nicating with the jet,G. This valve 
has an opening through it just suf- 
ficient to keep the jet lighted with 
\ a very small flame. Through the 
f bottom of the vessel, A, a tube is 
i passed, which rises into the interior 
1 of the bell, B. This tube communi- 
1 cates with a small air-holder placed 
in a lamp-post or other convenient 
position, on which the pressure may 
be increased or diminished at plea- 
sure, and the holder may control 
~ number of lamps. 

t will be seen that pressure put 
on this holder will be communicated 
to the interior of the bell, B, which 
will rise, and thereby open the valve, 
C, until the pressure on the top of 
the bell, and consequently the pres- 
sure of gas passing to the burner, is 
equal to the air pressure in the inte- 
rior of the bell, less the pressure due 
to the weight of the latter. 

The pressure of the lamps in a 
district or town may thus con- 
trolled from one central point, in- 
dependently of the pressure in the 
mains, or irregularity of levels, in 
the district. 

The action of the instrument as a lamplighter is as follows :—The 
small jet, G, is kept lighted by the gas passing through the orifice 
in the valve, F. In order to light the lamps, a pressure slightly 
greater than the gas pressure in the main is put on the interior of 
the bell, B, by means of the air-holder. The bell will then rise and 
allow the gas to pass to the burner; and it will continue to rise until 
the valve, C, touches the small valve, F, and, opening it, allows a 
larger quantity of gas to pass to the jet,G, which lengthens out 
until it comes in contact with the gas issuing from the main burner, 
and ignites it. The air pressure is then reduced to what is required 
for the large burner; the bell, B, and valve, C, fall slightly, which 
allows the valve, F, to drop into its seat, thereby reducing the small 
jet to its normal size; at the same time regulating the flow of 
gas to the main burner. In order to put out the light, the pressure 
is reduced in the air-pipe, and the valve, C, closes. The small jet, 
G, is protected by a wind-guard. 

Mr. Foulis has had some of these lighters in use for several 
months, and they have not once failed in their action. 














Causes or Gas Expiostons.—Public attention has lately been called to 
some very serious accidents resulting from — of gas. It is well 
known that one fruitful source of gas escape is the water-joint pendant. 
This old apparatus, as a gas manager very properly says, is ill-understood 
by the bulk of gas consumers, who seem to forget that water will evapo- 
rate, and very quickly too, in a heated room, so allowing the gas to escape 
in such quantity as to cause a serious explosion in a very short time. The 
evaporation of the water in the sages on and the risk of accident arisin 
therefrom, may be prevented by adopting the following simple an 
effectual remedy:—Fill with water the oe at the top of the outer 
tube of the pendant to within an inch or two of the top; fill up the re- 
mainder with rape or sweet oil, and the pendant will then be safe, and 
require no attention in this respect fora lifetime. Pendants, if drawn 
down during the evening, should always be pushed up again before retiring 
for the night. Another sufferer believes that many of the accidents result 
from the continued use of pewter pipe, or “tripe,” which is very cheap, 
compared with proper tin pipe, or proper iron tube, and which should on 
no account be col. This cheap pipe on being bent ory | cracks, as it 
has not the tenacity of good tin pipes and it can be pierced by a tin-tack. 
It melts at the low temperature of solder, and if there is a fire it opens at 
once a way for the gas to burn. The gas-fitters, to do their work quickly, 
join by a soldered joint any required branches, instead of putting in brass 
connecting — as T’s and unions, and cracks frequently occur at these 
cheaply-made connections,—Sanitary Record, 
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Correspondence. 


[ We do not hold ourselves responsible for the opinions expressed by 
Correspondents. } 


THE EFFECT OF NITROGEN ON THE TEMPERATURE 
OF COMBUSTION. 

Sir,—I was much surprised at a statement made by Sir Francis 
Knowles, at the meeting of the Society of Arts reported in your issue 
of April 30. It is stated by him that “if to boiling water was added 
an equal quantity of cold water, there would be obtained a heat much 
below the mean of the two temperatures,” and he argues that, therefore, 
“the mixture of nitrogen with an inflammable gas must much deteriorate 
the value of the gas as fuel.” 

This statement is erroneous both in fact and in reasoning. 

As a matter of fact, the temperature of a mixture of equal quantities 
of boilingand cold water is, practically, the mean of the two temperatures 
of the waters before mixing. I say practically, for there is a minute 
difference, arising from the fact that the specific heat of boiling water 
is about one-half per cent. higher than that of cold water. The result 
of this difference would be to make the heat of the mixture to a very 
small extent higher, instead of being lower than the mean. 

Next, even if the statement of Sir F. Knowles were true with regard 
to liquids, it by no means follows that it would be true with regard to 
gases. Indeed, the laws of the specific heats of the former differ widely 
from those affecting the latter. All the simple gases and carbonic 
oxide have, for equal volumes, very nearly the same specific heat, and 
most of the other gases differ but slightly from this measure. Their 
specific heats are, therefore, inversely as their specific gravities. On 
the other hand, the capacity for heat of liquids varies very widely. For 
example, 1 lb. of water holds 30 times as much heat as 1 lb. of mercury 
at the same temperature. The capacity for heat of equal volumes 
(sometimes called the relative heat) is the product of the specific heat 
by specific gravity ; and as mercury is 13°6 times heayier than water, its 
relative heat, 13°6 x ‘033, is only 0°4488 that of water. Again, the 
specific heat of ether is only ‘53, which, multiplied by its specific 
gravity, 0°715, gives its relative heat, 0°379, or little over one-third that 
of water. These examples show how erroneous any deductions must be 
which are based on the presumption that gases follow the same laws as 
liquids. 

When we speak of the value of a fuel, we generally mean the quan- 
tity of heat developed by its combustion, and not the degree of tem- 
perature to which the products are raised ; and in the case referred to 
by Sir F. Knowles, the quantity of heat, notwithstanding the mixture 
with nitrogen, is precisely the same as if no nitrogen had been present; 
for if there be a lower degree of temperature, there is a larger mass 
heated. If a glass of whisky be put in a tumbler, there will be the 
same quantity of alcohol for the consumer, whether he drinks it neat 
or dilutes it down to “sixteen-water grog.” The effects on the palate 
will be different, but the quantity of spirit taken into the system will 
be the same. In the same way, the nitrogen lowers the degree, but 
does not diminish the quantity, of heat. In the burning of anthracite 
coal, it is usual to admit a jet of steam below the bars of boiler fur- 
naces, in order to dilute and extend the heat through the flues, other- 
wise the fire-box might be burned, while the ends of the flues would be 
cold. Of course, for certain purposes a very high degree of heat is 
necessary—for instance, in gas-making and many metallurgical opera- 


tions; but, for most purposes, the temperature resulting from the com.- 


bustion of the gas produced by Mr. Kidd’s process would be amply 
sufficient. 

About the process itself, its originality or economy, I do not know 
enough to form an opinion; but, so far as I can understand the appa- 
ratus without having seen any drawings, I believe that the mode of 
supplying steam and air can be greatly improved, and the supply of 
each more effectually regulated. I think, also, that it will be hard to 
improve much on Mr. Siemens’s principle. If the fuel be completely 
burned, and all the heat usefully taken from the products of com- 
bustion before they escape, nothing more can be done. The only loss I 
can see in Siemens’s gas producers is the cooling of the gas between 
the producer and the furnace—a cooling rendered necessary to induce 
the draught employed in that system, and perhaps a slight modification 
of the apparatus might enable us to dispense with this cooling process. 

In making these remarks, I have no desire to depreciate, neither have 
I any wish to extol, Mr. Kidd’s invention. My sole object is to remove 
a misapprehension which may mislead others. Indeed, I have more 
than once been surprised at the mistakes which practical men have made 
from confusing the degree of temperature with the quantity of heat, 
and as it is a matter of the greatest importance to gas engineers, I trust 
they will pardon me for calling attention to the subject. 

Cork, May 2, 1878. Denny LANE. 


THE REMOVAL OF SULPHUR COMPOUNDS. 

Sir,—You noticed in your last Jovurnat (April 30th) a promised 
new solution of the sulphur difficulty, by introducing into the hydraulic 
main a stream of ammonia. You may, perhaps, be pleased to learn 
that the idea is not new to us, but that we know the value of intro- 
ducing to the hot gas in the hydraulic main a stream of strong purified 
ammonia, either in the vapour form or solution. In the year 1875 we 
began experimenting in this direction, and sent our first stream of 
ammonia into the hydraulic main, the results proving so satisfactory, 
both with regard to illuminating power, purification, and the absence of 
naphthaline, that we have continued the process to the present time. 
Our plan is very simple, and, after using the ammonia as often as we 
wish, to absorb from the gas the impurities it contains, we ultimately 
recover the whole of the ammonia in the form of sulphate of ammonia. 

Lewes, May 8, 1878. JoHN HAMMOND. 








WANTED, A RULE. 

Sir,—In your issue of the 9th of April your correspondent, “ Q,”’ asks 
for a rule for determining the yield of gas from ordinary coal, when a 
certain candle power is required. 

The following simple rule will solve all such cases: Multiply the yield 
of gas per ton by the candle power of the same, and the product will 
give the yield in candle feet per ton. Divide the candle feet by the 





candle power required, and the quotient will give the yield per ton in 
cubic feet. 

Example: If one ton of coal will produce 9500 cubic feet of 14-candle 
gas, what will the same coal yield when a 12, 13, 14, 15, or 16 candle 
gas is required ? 

Hence 9,500 X 14 = 133,000 candle feet per ton. 
133, 

12 
133,000 
13 
133,000 = 9,500 : ° ; 

14 
133,000 

15 
138,000 _ gs19 7 : 

16 

If he would prefer to make his calculations by the pound of coal, he 
must proceed as follows :— 


For 12-candle gas = 11,083 cubic feet of gas per ton. 


ee = 10,230 P a 





= 8,866 ” ” 


16 * 








— 4°24 cubic feet per pound. 
2240 
Hence 4°24 x 14 = 59°36 candle feet per pound. 
For 12-candle gas a = 4°94 cubic feet per pound. 
a. Siw ~ . ; 
13 
14 . 59°36 = 424, ms ” 
14 
15 ’ a = 3°95 ” ” 
15 
16 ” oe = 3°71 ” ” 
16 


As we cannot get a 25-candle gas from Newcastle coal when made by 
the ordinary process, we must not apply this rule to extreme cases, 
Nevertheless, we can make a 25-candle gas from that coal, by using a 
more complicated process than that now used, if required. 

Your correspondent may find more particulars relating to this subject 
by referring to Vol. XXVIII., p. 93, of your JouRNAL. 

—_, York, April 20, 1878. . Wa. Fanurz, 





HOW NOT TO DO IT. 

Sir,—I wish to make known to your readers a difficulty which 
occurred in my experience as to a supply of gas, and I should much like 
to know how redress could be obtained in such a case. It was this: 
A small house situated 80 yards from the main wanted a supply of gas 
—seven or eight lights, perhaps—and, on applying to the Gas Company, 
the Manager refused to lay down a service-pipe, on the ground of 
expense, although the house referred to was the first of a row of five or 
six houses, all of which would no donbt have taken gas. I offered to pay 
half the cost of the service, which was declined. I then offered to pay 
for the pipes for the whole 80 yards, which was again refused, I believe, 
on the ground that there was no place to fix a meter at the commence. 
ment of the service-pipe next the main. After this I ceased to wonder 
what had made this Company the most unpopular Company in the dis. 
trict. I should mention that the price charged for gas is 5s. per 1000. 

ENGINEER. 





Srr,—I am one of those “ Country Gas Managers” who have recently 
been called upon to supply gas to premises, not 25, but 300 yards from our 
nearest main. I do not now write to you so much to complain of that, 
as to offer a few remarks upon Mr. Livesey’s letter in your JourNAt of 
this week. 

In reference to the operation of the 11th clause of the Act of 1871,1 
should like to ask whether, in the event of the forecourt, garden, or 
open space, being just within the 75 feet, the Company could not insist 
upon the meter being placed at that point, and not, perhaps, at 300 
yards further distance, or even more, up a coach-road, or through 
gardens leading up to a residence, where, as is often the case, only the 
servants apartments and passages are to be supplied with gas ? 

I conceive that this will make all the difference. “ Country Managers” 
are not always, or even often, alarmed at the expense of 30 feet of 
service-pipe—which, by the by, will cost more than Mr. Livesey states, 
if of proper capacity; and the greater the distance, the greater the 
need of ample diameter of service-pipe—but, at the probable prospective 
loss through leakage, &c., which is sure to arise at some time; or whence 
the “ Unaccounted-for” gas which we all have to chronicle? To be 
plain, I will illustrate what I mean. Suppose a gentleman, having 4 
villa residence, or “ hunting box,” approached by a carriage road a mile 
long—and there are many of them—and the entrance gate of the 
carriage road is within 75 feet of the Company’s main, I take it that 
such owner or occupier is entitled, under Clause 11 of the 1871 Act, to 
call upon the Company to supply his house with gas, even though only 
for the domestic apartments and passages, and yielding a revenue of, say, 
£15 a year, he agreeing to pay all cost beyond the entrance gate. I do 
not think his title can be disputed; but, surely, the Legislature never 
contemplated that the Company should be required to lay for such @ 
purpose—even at the cost of the applicant—a mile of pipe before the 
meter was fixed. I cannot help thinking that the Company might 
insist upon fixing the meter at the point where their gratuitous duties 
cease—viz., 25 yards from their main. 

I should like Mr. Livesey to clear up this point. 

In my own case, right or wrong, I am insisting upon it, notwithstand- 
ing it is a Government application, and the property is contiguous to our 
main. For their convenience they wished the meter placed at a speci- 
fied point—300 yards from the main—and they will even bear the 
whole of the expense; but I reply, “For our security you must place t 
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at a point 25 yards from our main,” and, not to be mean, we offer to lay 
peyond the meter a further 25 yards of 3-inch main gratuitously. 

There are several towns I know in which small villas, rented at from 
£20 to £80 a year, are being built in their own grounds, and the Com- 
panies, small and poor, would feel the cost to be serious, even if only 
£1 or £2, to carry services to these villas, which, possibly, may only 
be used a few wecks in the year, in the summer season, so that it 
is utterly impossible the consumption would repay the outlay. 

Undoubtedly, for every additional 10,000 feet of gas sold, we have 
to carbonize more coal, pay more wages, and, sooner or later, put up 
more retorts and gasholders; or does Mr. Livesey imagine that all 
increase of gas-rental is so much net profit ? 

If such were not so, why the perpetual extension of gas-works through- 
out the whole country? If many half-yearly accounts show an increased 
rental and a diminished expenditure for coal, that may arise—as Mr. 
Livesey knows—from several causes, perhaps from improved manufac- 
turing and distributing plant—it may be fromlower coal contracts; but 
suppose you are up to the mark in these matters, then surely increased 
demand means increased supply, and that means—soon enough in some 
cases, and ultimately in all—increased charges on every head of expen- 
diture, capital account included. 

I think the experience of every Metropolitan and Country Manager 
will bear me out in this matter. 

My remarks on Mr. Livesey’s letter are in no way unfriendly, for, 
knowing him as I do, I yield to no man in my high regard for him, and 
my estimation of the many and good services he has rendered by his 
readiness to supply any information or explanation likely to be of use 
to Gas Managers. 


. Sg al 
Weymouth, May 2, 1878. Tuomas STONE. 





Parliamentary Intelligence. 


HOUSE OF COMMONS COMMITTEE. 
Wepnespay, Marcu 13. 
(Before the Marquis of Lorne, Chairman; Mr. Starxey, and Mr. ERNest 
Nori; Sir Joun Ducxwortn, Referee.) 
CHELTENHAM WATER BILL. 
CHELTENHAM CORPORATION WATER BILL. 
(Continued from p. 677.) 

Dr. Wilson was recalled and cross-examined. He said: I have fre- 
quently got rid of diarrhea in a house by simply directing my patients to 
change their water. They were in the habit of using well water, and I 
told them to use the Company’s water. I certainly do not approve of 
supplying Cheltenham from the sand. It is my opinion that a navigable 
river should not be chosen as the source of water supply for drinking 
purposes, when any other source is available. I cannot say that this 
opinion is-founded upon any particular statistics, but it is the result of 
my reading and observation. There are several populous towns in the 
basin of the Severn above Worcester; but I have not studied the health 
statistics of Worcester. I do not know that Wolverhampton, Walsall, 
Dudley, and other towns drain into the Teme, or that before 1854 the sole 
supply of water for Birmingham was obtained from that river. I do not 
know that cholera was extremely violent in the Black Country in 1854, 
and that not a single case of cholera originated in Birmingham. Without 
knowing all the factors in the case, I cannot give any explanation of the 
figures in the Registrar-General’s report, which show that while in 1849 
the deaths from cholera in Wolverhampton were 1365, the deaths in Bir- 
mingham, lower down the river, were only 29. I am not aware that 
cholera always ascends a river instead of descending, though I know it 
sometimes does. 

Dr. Wright, Medical Officer of Health for Cheltenham, said: I have 
resided in Cheltenham since 1842, and for many years was senior surgeon 
of the hospital. I have a considerable stake as a Shareholder in the 
WaterCompany. The poorer parts of the town depend almost entirely on 
wells, and that supply is very unsatisfactory ; but the Company cannot be 
blamed for this, as they have no mains there. There have been applica- 
cations to the Company to supply the poorer parts. There have been 
cases of fever arising from the want of a proper water supply to the poorer 
cottages. Upwards of 3000 houses are rated under £10 per annum in the 
district ; 368 of these are supplied by the Company. There was no main 
in the North Ward until about last April. Since the Corporation have taken 
action, the Company have been very active in laying down mains in the 
town. Some time ago a conference took place between the Company and 
the Public Health Committee of the Town Council. I was asked to point 
out which district most required additional mains, and I indicated the 
Sherborne Street district, because I had had my attention called to several 
cases there of typhoid fever arising from the water, and because it would 
have been possible to supply that district with a constant service without 
interfering with the intermittent system of the town. I have no hesita- 
tion in saying that no Sanitary Authority can possibly carry out the 
Public Health Act who do not hold command of the water supply in their 
own hands. Besides the ordinary sewage, there is a considerable number 
of dead bodies of animals floating about on the surface of the Severn. 
The ova of the entozoa from the dead cats and dogs are therefore likely to 
get into the human system if the water is drunk. I certainly do not think 
that the Severn water ought to be sanctioned for a place like Cheltenham. 
The feeling upon this subject in the town in 1865 was something remark- 
able. The aristocracy of the town are unanimously opposed to the intro- 
duction of Severn water. Apart from the sanitary point of view, the very 
thought of drinking the contents of an impure river is repugnant to their 
feelings. However unreasonable that aversion might be, if it drove 
people away it would be injurious to the prosperity of the place. Every- 
thing has been done, on the part of the Water Committee of the Town 
Council, that could be done to come to terms with the Company. I con- 
sider that the conduct of the Directors has been most arbitrary. All the 
Shareholders who have spoken to me on the subject would be very glad 
indeed to treat with the Corporation on the basis of their offer; but the 
ans has been stopped in limine by the Directors and Officials of the 

ompany. 

Cross-examined by Sir E. Becxetr: The result of the voting by proxies 
at the Wharncliffe meeting was that there was a large majority in favour 
of going on with the Bill. The question as to purchase by the Corporation 
was not put to the meeting. The Corporation have not done anything 
since last year towards enforcing the supply of water in the Sherborne 
Street district. There have been no complaints recently from that dis- 
trict, and therefore there has been no special reason for bringing compul- 
Sory powers to bear. The great objection is to the cost of cisterns, &c. 
It is an exceedingly difficult thing to work the compulsory powers of the 
Public Health Act. I do not think the ng ge could call upon owners 
of small cottages to erect cisterns, ball-cocks, &c., which would cost £5 at 
least. I told the Company that it was no use putting down mains unless 
there was to be a constant supply. They said they could not give it, I 





have not entered into the question whether there are any towns in 
which the objects of the Public Health Act have been attained, although 
the Corporation have not the control of the water supply. 

Sir E. Becxerr: What do you imagine you can = supposing you get 
your Bill, that you cannot do with ours ? 

Witness : I think, upon the report of the Surveyor, we should, without 
any hestitation, carry our mains to any district, if the works were in our 
hands, and we cannot do that now—or, at all events, we do not do it, 

Cross-examination continued: I do not think the Company thought of 
coming to Parliament until they knew that the Corporation were going 
to take action, and Mr. Hawksley told them it would be useless for them 
to oppose the Corporation Bill unless they had one of their own. 

Dr. Alfred Hili said: I am Medical Officer of Health and Borough 
Analyst to the Corporation of Birmingham. I constantly trace a connec- 
tion between the prevalence of typhoid fever, diarrhea, and other diseases 
of that class, and the use of sewage water. In 1849 and 1854, when certain 
parts of London were supplied with Thames water, cholera was a open | 

roduced by the use of it. In the former year, when the Southwark an 

Sombath Companies drew their water from below Battersea Bridge, 
within the tidal influence, and therefore within the influence of pollution 
from sewers, the districts supplied by them suffered very much from 
cholera, and suffered equally. Subsequently, in 1854, when the Lambeth 
Company had removed their intake to above Teddington, it was found that 
there was a very high mortality from cholera in the district supplied by 
the Southwark Company, and a very low mortality in the district sup- 
plied by the Lambeth Company. In 1866, when one of the reservoirs of 
the East London Company was accidentally contaminated by polluted 
water from the Lea, it was satisfactorily made out that the cholera which 
existed that year was coincident with the supply of water from that source. 
Another illustration of the effect of sewage in water was affcrded by the 
town of Doncaster. According to Dr. Simon’s report, the epidemic of 
cholera in Sheffield began a few weeks before that in Doncaster, which 
is lower down the river, and terminated a fortnight before. That shows 
that infected sewage was not purified by passing 15 or 20 miles down a 
river. The facts are against Mr. Hawksley’s statement that sewage is 
annihilated by a flow of 15 or 16 miles. Those who hold that view mistake 
clarification for purification. What may be called natural sewage I think 
may frequently be drunk with impunity. It is specially-infected sewage 
that is dangerous. A chemist cannot by analysis point out the specifically 
infected substances. He can only give the chemical character of the 
water, from which he may draw an inference as to its being polluted or 
not, but he cannot say that it is positively injurious to health. That can 
only be proved by a physiological test—namely, by the disease being 
produced in those who drink it—and that is an experiment which all wish 
to avoid. It has been tried over and over again, with very fatal results. 
I think it is indispensable that all local authorities should have the con- 
trol of the water supply. I assisted the Town Council of Birmingham two 
years ago in getting the control of the water-works and we have reason to 
be highly satisfied with the result. We find that we can carry out reforms 
which it was impossible for us to carry out when the supply was in the hands 
of the Company. The health of our town has been improving for some 
years, in proportion as attention has been paid to general sanitary regu- 
lations, including the water supply. Birmingham used to draw a large 
supply from the river, but the inhabitants are gradually relying more and 
more upon those streams which are fairly pure, and upon the water from 
the deep red sandstone. I do not know of any previous case of a Company 
who had obtained their parliamentary powers on the faith of giving a 
spring water supply, afterwards coming to Parliament to substitute a river 
water supply. I know a great many cases of the opposite process. The 
common-sense feeling is that those rivers which are sewers for the country 
should not be used as sources of water supply. I do not think it is in any 
sense justifiable that this Company should endeavour to use their position 
to force upon a community an inferior supply to that which they were 
first authorized to give. The sanitary obligations of a public authority 
cannot be properly carried out unless they have the control of the water 
supply. 

Cross-examined by Mr. Venastes: I believe when the Committee of 
the House of Lords passed the Birmingham Water Bill, the Chairman ex- 
pressly stated they passed it on the ground that under a former Act, which 
was passed with the consent of the Company, the Corporation had power 
to purchase. Iknowthat Dr. Letheby said there was no proof of choleraic 
pollution of the water at the East-end of London, but I read both sides 
of the story, and I do not agree in his view. Probably the intake of the 
Southwark Company was close to the discharge of a large sewer. Accord- 
ing to modern physiological views, foecal matter does not get oxidized b 
passing down a river. As the water supply of Birmingham has increased, 
disease has diminished. The diseases which are likely to be communi- 
cated by impure water are cholera, diarrhea, and typhoid; it would not 
extend to scarlet fever. 

Dr. Frankland, F.R.S., President of the Institute of Chemistry, Pro- 
fessor at the School of Mines, and one of the Rivers Pollution Commis 
sioners, said that he had in 1865 visited the Severn with Dr. Odling, with 
the view of assisting the inquiry in that year. He was well acquainted 
with the basin of the Severn from its source to the tidal estuary. In the 
winter season the Severn was liable to heavy floods. It must be regarded 
as a peculiar river. It differed widely from the Thames, since there were 
in the latter no highly absorbent strata. The flow of the Thames was 
much more equable than that of the Severn. In times of flood, scourings 
from the surface of the land were brought down by the Severn. There 
was, however, a remarkable difference between the Severn and the 
Thames. In the Thames basin the flood water was always the worst, 
whereas in the Severn basin it appeared to be generally the best. When 
the River Severn was low, it was a very bad quality, whereas it was a fact 
that the water of the Thames above Teddington Lock was at its best. 
He did not think that the Severn water was a proper water to be supplied 
to any town, and it would be little short of madness to supply it to a town 
like Cheltenham, the prosperity of which depended mainly on its sanitary 
condition. 

Mr. Pore: You think that the reputation of a place like Cheltenham 
should be beyond reproach ? 

Witness: I do. 


Mr. Porr: Do you believe that in arun of 14 miles the sewage of a 
tewn like Worcester would be destroyed by oxidation ? 


Witness said he did not. He had made experiments on the Thames, 
Irwell, and other rivers, and he had come to the conclusion that oxidation 
was a question of degree. In a flow of 15 or 20 miles, he was of opinion 
that oxidation was very slight indeed. There was no river in the United 
Kingdom long enough to oxidize sewage, even although it was put in 
at the source of the river. On the Severn there were manufactories and 
mines, and at times he had ascertained that there was an appreciable 
amount of contamination arising from such circumstances. He Tad found 
arsenic in the Severn above the town of Newtown, in Montgomeryshire. 
In the summer time the flow of the Severn at Tewkesbury was as low as 
90 million gallons. The minimum flow of the Thames at Teddington, 
within the last 15 years had been 850 million gallons daily, but that was 
after the abstraction of the water for London. There were impurities that 
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found their way into rivers which defied chemical analysis. A chemist 
might find impurities, but he could not distinguish between the healthy 
organic matter of sewage and the organic matter containing bacteria and 
the various germs of disease. Cholera poison my be in water, and yet 
it might not be detected by analysis. During the last visitation of cholera 
in London, in 1866, he obtained the evacuations of a patient who had died 
of cholera, and from the experiments he had made, after mixing it with 
water, he was unable to detect the impurity. 

Mr. Pore: Have you any belief in the existence of germs of disease, 
such as we have heard described ? 

Witness ; There can be no doubt about it. It is a matter of common 
knowledge among scientific men. 

Examination continued: If Cheltenham was supplied with water from 
the Severn, it was obvious that the Sanitary Authority would have no 
control over the pumping of water or the supply. He did not think it was 
possible, by any practical means, so to purify the sewage as to guarantee 
its freedom from disease germs. The water from the Cotswolds was excel- 
lent. It was the same class of water that supplied the Thames basin, and 
was derived from the oolitic formation. He produced several samples 
of Cotswold water, and explained its properties, and expressed his opinion 
that it was admirably adapted for the supply of a town like Cheltenham, if 
it could be obtained in sufficient quantity. 

Cross-examined by Sir E. Beckett: The reason was because it was 
derived from sources which had no sewage contamination, and because it 
was palatable, bright, and sparkling. No doubt the water that fell as rain 
would be, to a certain extent, surface drainage. As investigation went on, 
it seemed to draw the line of suspicion tighter and tighter around water 
as the source of disease. Many thousands of people had had cholera or 
typhoid fever through drinking water. The evidence afforded by the two 
epidemics of 1849 and 1854 was most conclusive on that point. Nothing 
could be more conclusive, unless the poison was administered to people, 
and the effects were noted. He did not think distance made any difference 
in the injurious effect of sewage. While London was drinking its own 
sewage, there was a great deal of cholera. In the year 1866, when all London 
was drinking either Thames water or Lea water, there was an outbreak of 
cholera; but whether it was in consequence of drinking that water he 
could not say. Since the Thames water had been taken from above Ted- 
dington Lock, people who drank it had died of cholera. The cholera in 
the East-end of London was said to have arisen from the leakage of some 
Lea water, which had received sewage, into a reservoir. The drain in that 
case was not far from the reservoir. 

By Mr. NoEt: I made an analysis of a sample from the pure-water tank 
at Tewkesbury. In the analysis furnished by the Company, the organic 
carbon was °155, and the organic nitrogen ‘036. My own analysis showed 
that, in the sample supplied to me, there was ‘244 of organic carbon and 
‘032 of organic nitrogen, so that the proportion of sewage matter was 
slightly less than in the Company’s analysis. 

Tuurspay, Marcu 14. 
Mr. J. E. Way, examined by Mr. Batrour-Browne. 


I am a consulting and analytical chemist, and was for many years con- 
sulting chemist to the Royal Agricultural Society of England. I was a 
member of the first Rivers Pollution Commission. In 1864 I examined 
samples of Severn water, and gave evidence before the Commons Com- 
mittee on the Bill of 1865. I considered that the Severn water was not a 

roper water for the + (+ of Cheltenham. I was in favour of a supply 
rom the springs in the neighbourhood, that water being of excellent 
oy. I considered the Severn water was unfit, from the fact that 
the river receives the drainage and sewage of a large district. It was a 
sluggish, muddy river. Its temperature varied greatly with the seasons 
of the year; but the spring water has an equable low temperature. As 
Cheltenham is the resort of invalids, it is peculiarly dependent upon its 
water supply. I visited the springs in the neighbourhood on the 23rd 
of February. I saw the Dowdeswell Wood Spring. I should hardly like 
to say the —— quantity of water, but the whole hillside seemed 
to be full of water; in fact, it was most unpleasant to walk on. The 
ground seemed very favourable to the construction of reservoirs. I have 
examined samples of water from the Dowdeswell, the Lynover, and the 
Rosley Wood Springs. They are very good, pure, and bright, and of good 
colour and taste. The water on evaporation gives an absolutely white 
residue, whereas the water of the Tewkesbury supply, and still more that 
of the Severn, unfiltered, ee a brownish yellow residue. There is 
nothing more distinctive of the purity of water than that very simple 
experiment. All river waters give more or less tinge to the residue. 

r. Browne: Does the analysis show the spring waters are free from an 
excess of saline and organic matters ? 

Witness; Yes; they contain a very moderate proportion of organic 
ammonia. They are considerably softer than Thames water, and become 
very soft after boiling. 

Ts it your opinion as a chemist, from your examination of these waters, 
that they may be safely recommended as a good town supply ?—I have not 
a doubt about it. The impurity of the Severn water, as indicated by the 
organic ammonia, is considerably in excess of the spring water. In the 
case of the Tewkesbury supply, it is fully twice as much as in any of the 
springs. 

Do you adhere generally to the opinion you gave in 1865, that Chelten- 
ham should be supplied from springs, and not from the river Severn ?—I 
think, unless there is an absolute necessity for going to the Severn, that 
the water supply should not be taken from it. 

Is it conformable with your experience that a considerable amount of 
sewage might be present in such a river as the Severn without being 
detected by chemical analysis ?—If you take absolutely pure water, you 
will necessarily find no organic nitrogen, and on no account ammonia; 
but according to the relation in which the water becomes impure by 
drainage and sewage, so the organic nitrogen becomes considerable. The 
whole question is a question of degree. No chemist would attempt to say 
exactly when a water was an injurious water; but if there is an increasing 
amount of impurity, the water might very properly be considered to be 
liable to danger, if not actually injurious. Whether considered in the form 
in which I make my analysis, which is of organic ammonia, or taking it in 
the form in which Dr. Frankland, Dr. Tidy, and other chemists make it, 
which is of absolute organic nitrogen, the properties indicating sewage or 
matter of that kind are, in the hundred thousand parts of a gallon, extremely 
small. In such an analysis, as Dr. Frankland put in, the quantity that is 
represented by even the third decimal figure in the analysis actually repre- 
sents thousands and tens of thousands, I was going to say hundreds of 
thousands of gallons of sewage, present in the water. Supposing the river 
has now a yng of absolute: —_ water—I do not say that it has—but 
supposing it has, the figures that have been given by the chemists, for the 
quantity of organic nitrogen, would ag from 400,000 to 500,000 gallons 
of sewage by the time it got to Tewkesbury. I have no doubt, as all chemists 
are aware, that an apparently very small quantity of organic nitrogen may 
indicate a large quantity of sewage. 

The figures in the analysis convince you that Severn water is not good 
for — or drinking purposes ?—The figures are consistent with im- 
pure water, , 








Cross-examined by Mr. Micnaz.: I do not think my recent investigations 
induce me to alter my opinion as to the meaning of the analysis of water 
or the modes of conducting it. There are two methods of analysis, one 
by Dr. Frankland, which is adopted by a good many chemists, and the 
other by Professor Wanklyn. They are both good; the difference being 
probably that Dr. Frankland’s, so far as nitrogen is concerned, gives the 
absolute quantity of nitrogen, and Dr. Wanklyn’s gives the relative quan. 
tity of nitrogen ; that is to say, two waters will give different quantities 
of nitrogen in the form of ammonia, which do not indicate any absolute 
quantity, but undoubtedly indicate a relative quantity. 


Mr. MicnaEt: Are chemists agreed, when you have got your absolute 
quantity of nitrogen, what it means? 

Witness ; They may in course of time be able to say whether so much 

absolute nitrogen is injurious, but they can only say so now in a broad 
way. 
Are you able to say what the absolute amount of carbon is ?—If there 
was nothing but nitrogenous matter passing into the river, the carbon and 
the nitrogen would correspond; but there are vegetable matters and peaty 
matters, and so on, that cause a difference in the carbon. 

Has anything else occurred which has changed the views you held for 
some time with respect to water and sewage contamination? What is your 
general idea of an analysis?—Analysis undoubtedly tells you what is the 
state of the water with regard to organic matter; but when you have got 
that analysis you have still to say where the point of danger com- 
mences. 

Can you say that ?—Not absolutely, but relatively. We can say, “Here 
is a water free from organic matter, and here is one that shows a great 
deal.” We say the latter is more likely to prove injurious, not that it is 
absolutely injurious, but that it is more possible it would be injurious than 
the water that contains little organic matter. I do not know what is the 
quantity of organic nitrogen that should exist in order that the water 
might be ranked as a dangerous water for ordinary domestic purposes, 
That is a point on which Dr. Frankland has given his opinion; but I 
should not like to say. 

Do you think that any sewage could be in water without detecting it? 
—We detect it by inference, by the quantity of the organic nitrogen or 
organic ammonia. Sewage in running water is no doubt oxidized to a 
considerable extent. I should say oxidation commences immediately it is 

ut in. 

4 What is the important element of oxidation in a river? Is it time or 
distance ?—They are much the same thing. The more the water is aérated 
the more rapidly would the sewage be got rid of 

Do you take it that it is owing to the presence of air alone without 
reference to vegetation ?—Yes. 

How long do you think sewage would be in the water before the process 
commenced ?-—It is impossible to say. I believe the moment the sewage 
enters the water oxidation begins. 

How many miles would there be in an ordinary river before oxidation 
begins ?—That is impossible to say. I do not think I have ever said how 
many. I cannot give you anyidea. I have not had an opportunity of 
making any analysis of the river to determine what the ——* of or- 
ganic nitrogen is at various points. That would be a test of the compara- 
tive purification. My point is this, that the differences are so small, to in- 
dicate the getting rid of a very fair quantity of sewage, that the errors of 
analysis would be more than those differences. 

If there are two modes of analysis, and both are correct, there must be 
a relation between the two?—They are not absolutely comparable; they 
are comparable in their results, but not in figures. From analysis I find 
that there is twice as much organic ammonia given by the Tewkesbu 
supply as there is by the least pure at the spring, and eight times as muc 
as by the most pure at the spring. 

I suppose I may take it that water, especially coming over a manured 
surface, can hardly have so small a proportion of organic nitrogen as this 
water you have taken out of the — ?—The water coming from Dow- 
deswell Wood would principally take up the matter of dead leaves. It is 
an extensive wood, covering all the hillside. There is no chance of 
manuring the wood, and if there is any impurity in the water, it will be 
of the vegetable character. I do not say that the colour of the ash, after 
the water is analyzed, would give any information as between vegetable 
and animal matter. The Severn water I examined, after filtration, was not 
coloured with peat. 

If I had sent you, without any information whatever, a sample of this 
water, and told you nothing of the source from whence it was derived, and 
you had made an analysis according to Professor Wanklyn’s method, would 
you have said it wasa dangerous water ?—No; Ishould not have said that; 
and in one case out of a hundred, it is not a dangerous water. If it be 
overloaded with organic ammonia, you might fairly say it is a dangerous 
water; but nobody pretends to say that that quantity of organic ammonia 
makes the water dangerous. There is a difference between water being 
dangerous, and being liable to be dangerous. So far as my analysis is 
concerned, the water is very similar to the water of the Thames, and I do 
not consider Thames water as dangerous, although it is not so pure as it 
ought to be. 

Mr. Browne (in re-examination): When you have a choice of water 
which is very pure, and a water which is not so pure as it ought to be, if 
you had been asked to recommend one of these, you would Have recom- 
mended the spring water ? 

Witness: Undoubtedly, I should have done so. 

Dr. Stodhart said he was a Fellow of the Chemical Society, Fellow of 
the Geological Society, and Analyst to the City of Bristol and to the 
County of Somerset. He had made an analysis of the water obtained from 
the springs at the head of the Dowdeswell Valley. The springs flowed 
from the upper surface of the lias clays. They did not flow through the 
lias, but simply over it, the lias being impermeable. They made their 
exit at an altitude of about 700 feet above the level of the sea. He found 
the spring water to be free from any trace of sewage or contamination. 
Before he got the water at the springs, it must have passed through 4 
thickness of 160 feet of oolitic beds, and he should have expected more 
solids than he actually found. There was very little solid and very little 
hardness. There was a minute quantity of organic matter in solution; 
bat he thought that resulted from vegetable origin. He thought the 
water would be suitable for such a place as Cheltenham, and agreed with 
the other witnesses that it contained a very small quantity of nitrates. 
He also made an analysis of the water taken from the stream at the side 
of the reservoir, and found it of very good character, and fit for a town 
supply. He thought the place chosen for the reservoir was uncommonly 
well suited for the purpose. He had made hundreds of analyses of the 
water of the Severn in the course of his life, but the analyses he made 
within the last few months showed considerable differences in the quality 
of the water from time to time. The principal difference between the 
Severn water and that of the springs would be in the quantity of ammonia, 
but if the dilution of the water was taken into consideration, the organic 
ammonia must be very large indeed. He was totally surprised when he 
heard that anybody in Cheltenham ever dreamed of having a supply from 
the Severn. : 

Mr, Taunton, C.E., said he was formerly Assistant Engineer to the 
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Grand Junction Water-Works Company, and had constructed water-works 
at various places. He had also been Engineer to the Thames and Severn 
Canal Navigation Company for nearly 26 years. So early as 1854 his 
attention was directed to the Cheltenham Water-Works Company. He 
was concerned with the late Mr. Simpson in opposing, on behalf of the 
Proprietors of the Colne Valley, the application to take the Sierford 
Springs. That Bill was thrown out because the fact was established that 
there were waters on the west side of the Cotswolds that were available 
for the supply of Cheltenham. In 1354 he caused gaugings to be taken of 
the springs and streams in the neighbourhood of Cheltenham. In the 
dry weather season, in March of that year, the Dowdeswell Wood Spring 
yielded 1,266,728 gallons per day, and the Leckhamptom Spring yielded 
433,368 gallons. Gaugings were also made of the two branches of the 
Prestbury Brook. The main branch gave 343,872 gallons per day, and the 
smaller branch 49,428 gallons. Neither the Leckhampton nor the Prest- 
pury Spring flowed into the Chelt. In 1864 he was employed by the 
Commissioners of Cheltenham to report upon any matters connected with 
a water supply. He recommended, amongst other sources, a supply from 
the Chelt as being the best. The scheme was identical with the present 
one, except as to the site of the reservoirs. The Chelt was the principal 
stream in the district, and sufficient water being obtainable for the pre- 
sent wants of Cheltenham, he had selected it as the best source. He took 
the minimum gauging of the stream in March, 1864, and had_ taken 
the average flow of water at 1,375,000 gallons per day, but he had since 
worked out an average of 1,465,000 gallons per day. He thought the 
results taken in 1864 were to be relied upon, because the gaugings were 
taken over a considerable period. The rainfall in 1864 was one of the 
lowest that had ever been known in the Cotswold district. On April 29, 
1864, he took a gauge of the Chelt at Dowdeswell mill. There had not 
been rain for 20 days, and it was then yielding 576,000 gallons per diem. 
These gaugings were made by direction of the Cheltenham Commis- 
sioners, for the purpose of a parliamentary inquiry that was pending about 
that time. He also gauged the stream on the 19th of July, when there 
was a general drought, and there was at the Dowdeswell mill a yield of 
197,000 gallons per day. That was, however, an exceptional period of 
drought. In 1865, when the Cheltenham Water-Works Company proposed 
to take powers, he made other gaugings, but it was not a favourable season 
The minimum gauge between the 22nd of February and the 13th of March 
was 1,256,360 gallons per day. That was got at Dowdeswell, just below 
the osiery. Prestbury Brook gave 439,722 gallons. He had prepared an 
abstract of the gaugings taken at the three Fitterent periods. Starting at 
the time when there was a moderate fall, the Chelt at Dowdeswell yielded 
are | 1,250,000 gallons per day ; and after a drought of somewhat over a 
month he found it yielded between 500,000 and 600,000 gallons per day, 
and the lowest yield he had ever found, at the driest time he had ever 
known, was about 200,000 gallons per day. In periods of flood these 
springs gave out about 7,700,000 gallons per day. The purpose of the 
reservoir in his scheme, and that now before the Committee, was to 
store flood water when the rainfall was reduced to its lowest. He had 
no doubt that the hills around Cheltenham would afford an ample suppl 
for the town; in fact, they could supply more than was necessary. With 
the storeage proposed, 400,000 gallons per day might be taken as a fair 
average yield of the streams feeding the Chelt during a time of flood; 
600,000 would ba provided by storeage, making a total of 1,000,000 gallons 
per day uniform supply. The cost of the scheme of 1864 he estimated at 
£30,000. The reservoirs proposed by Mr. Bateman were larger than those 
of his scheme of 1864, and, therefore, the present estimated cost would be 
higher. He thought that Mr. Bateman’s estimates were safe. He then 
gave some detailed information as to the rainfall of the district, and said 
that, in his opinion, the proposed watershed was well suited for the col- 
lection and distribution, by gravitation, of water to Cheltenham ; in fact, 
it could not be better. He considered it quite sufficient for all present or 
prospective requirements. It was an unquestionably better plan than 
going eleven or twelve miles up the Severn, and pumping water to a 
height of 370 feet. The permanent expense of pumping and filtration 
was one of the great objections to the Company’s scheme; but the greatest 
objection was supplying river water to such a town as Cheltenham. 

Cross-examined by Sir E. Beckett: The gaugings he made in 1864 
extended over a period of 20 days, in March and April. There were no 
gaugings taken between the end of April and the middle of July. He 
took the guagings for the purposes of a parliamentary inquiry. In April 
the South Cerney Bill fell through, and he took the other gaugings on his 
own account, as a matter of curiosity, with a view of arriving at the 
lowest possible flow of the Chelt. The average of the 20 days in spring 
was 2,250,000, and the minimum flow 200,000 gallons. The drainage 
area through which the streams passed, availablc for the supply of 
Cheltenham, was 6400 acres. He was not proposing to deal with these 
6400 acres, or the streams of it, in any way whatever. 

Sir E. Beckett: What is the real area you deal with ? 

Witness : I am dealing with no area; I am stating that there are 6400 
acres of gathering-ground around Cheltenham, which may be made avail- 
able for the — the town. 

Mr. Humphris, Borough Surveyor, gave evidence as to the number of 
streets that had none of the Company’s mains in them. There were nearly 
eight miles in all. The greatest portion that was unsupplied was in the 
North Ward. The streets were generally composed of houses of the poorer 
class of property. In his capacity of Surveyor, he had had to do with the 
putting up of urinals, and wells had to be sunk because there were no 
means of getting water from the Company without cisterns, which it was 
inconvenient to place there, and also because no terms had been come to 
for a supply. The Corporation proposed to purchase the mills on the 
stream, and to do away with the dams, which had the effect in a time of 
flood of seriously interfering with the drainage, and of flooding some of the 
houses. He had prepared a table of gaugings taking from September to 
the end of February—they were taken at the side of the proposed reservoir. 
Comparative gaugings of the streams of Dowdeswell and Sandford showed 
that about half the total of the streams above Sandford mill could be 
taken into the reservoir. In addition to the springs proposed to be taken, 
there were others which could be included at some future time. 


Mr. John Frederick Bateman, examined by Mr. Browns, said: I have had 
experience in hydraulic engineering for more than 40 years. In 1854 I was 
requested by the Improvement Commissioners of Cheltenham to consider 
the best means of getting water for the supply of the town. They did not 
complain of the quality of the water given by the old Company, but they 
considered the quantity quite insufficient. J examined the springs and 
streams flowing from the Cotswolds. I had examined the whole of the 
district when considering the water supply for Gloucester, and finally 
determined that the best place from which to obtain a supply of water was, 
geologically speaking, identical with the district now proposed for Chelten- 
ham. I recommended the construction of a reservoir on the Chelt, near 
Dowdeswell, because I believed that a sufficient quantity of water could 
be obtained from there for the supply of Cheltenham, and at the cheapest 
rate. I examined the district again in 1864, and came to the same con- 
clusion. Last year my previous opinions were confirmed by further 
examination, and I recommended the Corporation to prepare the plans 
which are now before the Committee. The gaugings which were taken, 





except the few by myself and assistants, were those taken by Mr. Taunton 
and Mr. Humphris, from time to time, and I was satisfied from these 
gaugings that not only was there a large supply of spring water from the 

otswolds, in the neighbourhood of Cheltenham, but I felt justified in 
assuming that the quantity of spring water in the valley of Dowdeswell, 
where the reservoir was proposed to be placed, would, in a long drought, 
equal 400,000 gallons per day, and the reservoirs which would collect the 
flood waters ought to be made large enough to supplement the amount of 
water during a dry period. The question, therefore, to be decided was the 
size of the reservoirs; and, assuming 400,000 gallons as the produce of 
springs, I directed that reservoirs should be laid out, which should 
contain 150 days supply of 600,000 gallons a day, so as to make up the total 
quantity of 1,000,000 gallons a day. The gaugings taken in 1864 are more 
reliable than those of last year. The geological character of the district 
is very favourable for the production of spring water. Cheltenham 
contains about 52,000 population, including the suburbs, and it is not 
very rapidly increasing. Tt is a residential place and a place of — 
ment, and has no manufactures, so that 20 in per head per day wou d 
be sufficient. The estimate for the works is £51,500, including the 
purchase of the mills, and this I think adequate for all purposes. In 
my opinion the water at Dowdeswell is far superior to that of the Severn 
at Tewkesbury. I think Corporations holding water-works are calculated 
to carry out more satisfactorily than Water Companies the sanitary im- 
provements of a town, because Companies look only to their dividends. 

Sir E. Beckett (in cross-examination): Will you explain why, after 
recommending 250 days supply for Gloucester, you only take 150 here ? 

Witness : 180 days may be required; but, if you lengthen the duration 
of the drought, you probably increase the volume of the springs, because, 
during a very long drought there is a certain amount of rain falling, and, 
in a geological formation like this, the water permeates the oolite, and the 
springs are probably increased. 

(To be continued.) 








Heqgul Intelligence. 


HIGH COURT OF JUSTICE—COMMON PLEAS DIVISION. 
Fripay, May 3. 
(Before Lord CotermGe and Justice DENMAN.) 
WALKER UV, THE GASLIGHT AND COKE COMPANY. 

The plaintiff in this case claimed damages for very serious injuries 
ode tape the giving way of a derrick at the dclevtantn works at 
Bromley, where the plaintiff was employed as a labourer in the service of 
some contractors who were erecting a coal lift there. At the trial before 
Justice Manisty, at Chelmsford, the Jury found for the plaintiff, with 
£1050 damages, and his lordship had declined to give any facility for 
questioning the verdict. 

Mr. WILtIs, Q.C., now moved for a rule for a new trial, contending that 
there was really no evidence of negligence on the part of the defendants, 
and that the damages were excessive. He added that he had affidavits 
that the plaintiff had since the verdict been seen walking about appa- 
rently free from distressing symptoms he had exhibited previously. 

Lord CoLerimpGe said there would be a rule upon the affidavits, so it 
might as well go upon the other points. 





LEEDS POLICE COURT.—Frinay, Aprit 26. 
(Before Mr. Bruce.) 
CONVICTION FOR WASTING WATER. 

Mary Ann Whitwam, of 13, Cross Belgrave Street, was summoned, 
under the 40th section of the Leeds Water-Works Act, 1867, which enacts 
“That if any person supplied with water by the Corporation shall wrong- 
fully cause or suffer any pipe, valve, cock, cistern, bath, soil-pan, water- 
closet, or other apparatus or receptable to be out of repair, he shall for 
every such offence forfeit to the Corporation any sum not exceeding £5.” 
A second summons was also taken out against the defendant, under the 
26th section of the Leeds Corporation Water Act, 1874, which enacts 
“That any officer of the Corporation, duly appointed for the purpose by 
them, may, between the hours of nine in the peanenm and four in the 
afternoon, enter any building or place supplied with water by the Corpo- 
ration, in order to inspect the meters, pipes, fittings, and apparatus for 
regulating the supply of water, either for the purpose of ascertaining the 
quantity consumed or supplied, or to see whether the meters, pipes, 
fittings, cisterns, or other apparatus provided be in good repair; and that 
if such agent or other officer at any such time be refused admittance into 
such premises for the purposes aforesaid, or be prevented from making 
such examination, the occupier shall for every such offence forfeit to the 
Corporation a sum not exceeding £5.” 

The defendant did not appear. 

The Town Cuierk (Mr. G. W. Morrison), who appeared in support of the 
information, said that on Monday the 4th of March, Geo. V ie, an 
Inspector of Fittings to the Corporation,visited the house of the defendant 
to examine the water-fittings, and having reason to believe that the ball- 
cock in defendant’s cistern was out of repair, requested to be allowed to 
go upstairs to examine it, but defendant would not allow him to do so, 
and forthwith shut the house door in his face. Wilkinson reported this to 
Mr. Wood, the Chief Inspector of Water-Fittings to the Corporation, who 
wrote the following letter to defendant :— 

Leeds Water-Works Department, Victoria Road, March 5, 1878. 
To Mrs. Mary Ann Whitwam, 13, Cross Belgrave Street, Leeds. 

Madam,—The Inspector of Water-Fittings called at your house yesterday, when you 
refused to allow him to make the necessary examination of the water-fittings. As this 
is not the first time you have done this, it is my duty to inform you that the Act of 
Parliament provides that the officers of the Water-Works Committee may, between the 
hours of 9 a.m. and 4 p.m., enter into the houses of persons supplied with water by the 
Corporation, for the purpose of examining the water-fittings to see that ree are kept in 
good repair, and any persons refusing the officer admittance, render themselves liable to 
a penalty of £5. We have no desire to cause unnecessary annoyance, and hope, when 
the Inspector calls again, it will be convenient for you to allow him to make the necessary 
inspection, 

, (Signed) Grorce Woop, Chief Inspector of Fittings. 
On the 11th of March the Inspector called again, and was permitted to 
enter the house. When he got upstairs, he found the ball-cock in the 
water-closet cistern was out of repair, and allowing the water to run to 
waste down the overflow-pipe almost at full bore. He told defendant of 
this, and said she must get it repaired. She said she should not do it; 
whatever was required to be done would have to be done by the owner of 
the property. A notice was sent to the owner of the property to make 
the necessary repairs. The owner immediately gave orders to Messrs. 
Walsh and Son, plumbers, to make the repairs. They sent a workman on 
Friday, the 22nd of March,to do what was necessary, but defendant would 
not allow him to go into the house, and said there was nothing the matter 
with the fittings. The waste of water had been going on from the 4th of 
March. The Inspector, on visiting the house the previous day, found the 
waste still taking place, at the rate of 360 gallons per day. 

The Town CLERK called several witnesses to prove the above facts. 

Mr. Bruce commented strongly upon the conduct of the defendant, and 
inflicted a penalty of 50s. in each case, including costs. 
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Miscellaneous Aetvs. 


METROPOLIS WATER SUPPLY. 
The following are the returns of the Society of Medical Officers of 
Health, on the Composition and Quality of the Metropolitan Waters in 
April, 1878 :— 























| : Hardness 
| Total Oxygen Nitro-| Ammonia. |  (Clark’s 
NAMES OF | Solid eh Pe gen. |___Secale). 
rt | 
Water CoMPANIES. gi Organic As Ni- Sa. | Or- | Before| After 
cuilon | Matter, trates, Fras Pree Boils | Boil- 
| *| &e. &e. ~ ef ‘| ing. | ing. 
-———}]§._ | 
Thames Water Companies. Grs. Grs. Grs. | Grs.| Grs. | Degs.| Degs 
Grand Junction. . . . . «| 18°00 0°089 | 9°105/0°000/0°009|} i2°1 3°3 
West Middlesex, . . . . «| 17°10 0°053 + 0°129 0° 000 | 0°009 | 12°6 2°8 
Southwark and Vauxhall. . .; 18°10 | 0°046 0°105/0°000 | 0°008 | 12°6 | 2°8 
Geel + 6 oe. so 0 6 +} ORO 0°046 §=9°150/0°000|/0°008| 12°6 2°8 
ROR 2. <¢. +, 5 10 @ o| 40 ee 0°042 0°164/0°000/ 0-008! 13°2 3°3 
Other Companies. | 
he I al ae RT a ie, 0°014 0°435/)0°000 0-003; 19°4| 6°0 
oo ee ee Ee ks 0°042 © 0°165/0°000/0°006} 12°6| 2°4 
EastLondon. . ... . . 18°70 0°042 .0°165 | 0°000 | 0-008 12°6 | 33 
| 











Note.—The amount of oxygen required to oxidize the organic matter, nitrites, &c., 
is determined by a standard solution of permanganate of potash acting forthree hours; 
and in the case of the metropolitan waters the quantity of organic matter is about eight 
times the amount of oxygen required by it. 


The water was found to be clear and nearly colourless in all cases. 
C. Meymort Tipy, M.B. 





MAURITIUS GAS COMPANY, LIMITED. 

The Ordinary General Meeting of Shareholders was held at the London 
Offices of the Company, 29, Great St. Helen’s, on Tuesday, the 30th ult.— 
W. Waite, Esq., in the chair. 

The Secretary (Mr. A. Hersee) read the following report :— 

In submitting the accounts for the past year, the Directors are pleased to report that 
the operations of the Company, during the above period, have resulted in a further im- 
provement, 

In public lighting, there has been an addition of five street-lamps, but the consump- 
tion of gas generally for municipal purposes shows a diminution, in consequence of 
economy introduced by the late Mayor, and the limited duration of the opera season. 

A satisfactory increase in the private consumption of gas has taken place, which, if it 
should prove continuous, will tend to a steady improvement in the Company’s position. 
The condition of the island, owing to better sugar crops, is becoming more prosperous, 
and encourages the anticipation of a revived demand for gas in Port Louis. 

The cost of coal continues moderate, and there is every reason to believe that, in the 
absence of political complications, a full supply of coal for the present year will be 
obtained on favourable terms. 

The rates of exchange are still very onerous, aud there does not appear any prospect of 
immediate improvement ; it is believed, however, that the price of silver will rise shortly, 
and cause an upward movement in exchange. 

‘The Members of the Resident Committee, Messrs. H. Adam, M. Connal, and J. A. 
Ferguson, in conjunction with the Manager, Mr. Delachi, have again given their atten- 
tion to promote the progress of the Company, and to maintain the works in efficiency. 

The general revenue account shows a balance of £1929 2¢., out of which the Directors 
recommend a distribution of ls. 6d. per share, or £3 6s. 8d. per cent., free of income-tax, 
payable on the 10th of May. 

The Director who retires by rotation is William White, Esq.,and the retiring Auditors 
are John Robinson Peill and Thomas Newton Stokes, Esqs., all of whom are eligible for 
re-election, and they offer themselves accordingly. 

The CHarrMan, in moving the adoption of the report, said: Gentlemen, 
I have very few remarks to offer you on the present occasion, because 
nothing of a striking character has occurred since our last meeting. It is 
satisfactory, however, to be able to present rather a better account, and to 
show that as yet there is certainly some life inthe concern. The increase 
in the dividend is not very large, but it is a move in the right direction ; 
and although our first expectations are not realized, there is every reason 
to hope that further progress will result in the coming years. It happened 
unfortunately to the Company that the Mayor of Port Louis, in his en- 
deavour to secure some popularity, turned his attention to the unsparing 
reduction of expenditure ; and the diminished consumption of gas in the 
municipal buildings, prisons, fire-engine stations, &c., has affected our 
revenue to the amount of nearly £200. Itis believed that this cutting- 
down process has now run its course, and we are not likely to suffer any 
further in this direction. A few more street-lamps have been erected, but 
the number ought to be increased, if the Municipality were flourishing, 
and they were not in want of funds. The increase in the private lighting 
exceeds 7 per cent. That is very encouraging as a sign of vitality ; and, 
as has been before pointed out, the Company are in this position, that they 
are quite prepared to meet a largely increased demand for gas with the 
yeoeret appliances, if an extended consumption is required. Trade in the 

auritius for some years has not been profitable; but a favourable turn 
now appears to have set in, and there is a promise that last year’s excellent 
crop of sugar will be followed by an equally good one this year, which will 
put people in spirits, and be a stimulus to business in Port Louis. The 

lace is isolated for want of telegraphic communication; but an agitation 

as arisen in favour of the laying of a cable between the Cape and the 
Mauritius; and, if carried out, I think it will be a great gain to the island, 
and increase its importance. The circumstances affecting coal are still 
favourable, and seem likely to remain so, unless the incidence of a war 
should occasion any rise in freight, or a scarcity of ships. The Australian 
coal is less liable to spontaneous combustion than the English coal, and, 
therefore, suits us better; but the advantage of price at the present 
moment is much in favour of the English coal, and, therefore, we get-our 
supply from this country. The loss on exchange, though not so oppressive 
as in the previous year, is still serious; and, unless the rate improves, 
must become more so on the remittances as the profits increase. There 
is a current impression that the resumption of specie payment by America 
and other countries will enhance the value of silver, and so occasion 
arise in exchange, which we hope will come to pass; but itis not yet 
apparent in any way. As regards the general working of the concern, 
every effort is being made to increase the revenue, and to keep down 
expenditure. The result of the past year’s operations, although dis- 
appointing, and affording an inadequate return on the capital, shows a 
marked improvement over the preceding year, which there is every 
encouragement to believe will be continued. In making these few observa- 
tions, I beg to move—“ That the report and accounts, as now read, be received 
and adopted ;”’ but before putting the motion to the meeting, I shall be 
happy to answer any question, as far as I am able to do so, that any 
of the Shareholders may think proper to ask. 

Mr. Stoprorp seconded the motion. 

Mr. STEPHENSON said he would like to make a suggestion. There was 
little doubt that the extremely moderate position which the Company 
occupied had been brought about in great measure by the unprecedentedly 
low price of freight, and the moderate price of coal that had existed for 
some time past; and, therefore, in the event of an extreme rise in freight 
or in coal, it seemed to him that the Company would suffer very materially; 
because the concern of which the Directors had the management was a 








ES 
small one. The suggestion he wished to throw out for the Board was 
this: Whether the proper time had not arrived when the works could be 
disposed of to some other Company who had other stations, and who could 
manage the concern much more economically, probably, than it could 
be worked by separate management. If the Directors found that that 
suggestion could not be satisfactorily carried out, perhaps the better course 
would be to considerably enlarge the business of the Company by tackin, 
on other places. This would also be better for the Shareholders, Cer. 
tainly only £2 5s. per share had been called up out of £5, and there wag 
an additional £2 15s. that could be called up, with the sanction of the 
Shareholders, if it was resolved to take up other businesses. It seemed to 
him that, instead of the Company keeping themselves in the small unsatig. 
factory position they at present occupied, if they could search out for 
other places that might be profitably tacked on to them, and if, for this 
purpose, the remaining £2 15s. were called up, the position of the Com. 
pany would be more satisfactory to the Shareholders. He did not wish 
for an answer; he merely threw out the suggestion, in order that it might 
be taken into consideration by the Board. 

The CHarrman, in answer to Mr. Stephenson, said that when the Com. 
pany were vo gree | instituted, they issued rather more capital than 
they otherwise would have done, with the expectation of being able 
to do as Mr. Stephenson had suggested; but the Company paying such 
a small dividend as they did at present, of course, other concerns were not 
very anxious to tack them on. Negotiations had been going on with two 
or three other stations at different places; but the Directors found that, by 
joining the business of the Company to that of those he had referred to, 
the position of the Company would be worse than it was at the present 
moment. 

The motion for the adoption of the report was then put and carried 
unanimously. 

Mr. Warp wished to know what was the consumption of coal. He 
observed that the stock was valued at £2500, and he asked how long it 
was likely to last. 

The Secretary said it would last about seven or eight months. 

The CHarkMAN said that when the coals fell to such a low figure the 
Directors thought it advisable to lay in a good stock; but it was not so 
much the price of coal that had to be considered, as it was the question of 
the rise in freights. It should also be borne in mind that there were 
only certain seasons of shipping. When the ships called at the Mauritius 
for sugar, was the only time that coals could be obtained, except at exor- 
bitant rates. 

Mr. Goopwin asked what the state of the gasholders was. 

The Cuarrman said that there was much more room now than formerly, 
There were now two gasholders, so that double the business could be 
done, if necessary; and since the old one had been properly repaired, they 
both worked uncommonly well, and there had not been a single com- 
plaint in regard to them since. 

Mr. Storrorp moved the re-election of Mr. White (the Chairman) as 
a Director of the Company. Mr. White had been Chairman ever since 
the Company were established, and he had no doubt that the concern 
under him would be as prosperous as all the others with which he was 
connected. 

Mr. Warp seconded the motion, which was carried by acclamation. 

The CuHarrMan, in responding, said that this was almost the only diff- 
cult thing he had had to do with for some years—at least more difficul- 
ties had surrounded the Company than he had anticipated when he joined 
the Board; but he could not help thinking they would get over all their 
difficulties, and make the concern something like a fair paying one. Of 
course if, in the event of war, there was a rise in freights, ic was not to be 
expected that the business would be as prosperous as it otherwise would; 
but still, under all the circumstances, he thought he could see an improve- 


ment. 

Mr. J. R. Peill and Mr. T. N. Stokes were re-elected Auditors for the 
ensuing year. 

Mr. Stokes proposed a vote of thanks to the Chairman and Directors 
for their able management of the affairs of the Company during the past 
year. The Company was a small concern, and did not go on so well as 
they could all wish; but this was no fault of the Directors, who, he 
believed, had done their best. 

The CHarkMAN, in returning thanks on behalf of himself and co-diree- 
tors, expressed his regret that Mr. Smith, one of their number, was not 
present, the reason being that, having lately suffered from the result of 
overwork, he was obliged to go abroad for the benefit of his health. As 
Mr. Stokes had observed, the Directors. lost no opportunity of doing all 
that lay in their power to place the Company in a proper position, which 
he did not despair of attaining to ultimately. 

The proceedings then terminated. 





SINGAPORE GAS COMPANY, LIMITED. 

The Annual Ordinary General Meeting of this Company was held at the 
City Terminus Hotel, London, on the 30th ult.—H. P. SrepHenson, Esq,, 
in the chair. 

The following are the report and accounts presented to the Share- 
holders :— 

The Directors regret they have to report that the progress of the Company during 
the last half year has not been so satisfactory as hitherto; the loss on exchange has been 
heavy, and the sales of coke have been very slack, The annexed report of the Engineer 
and Manager shows further particulars as to the working of the Company. 

The Directors going out of office by rotation are—Messrs. Robert Stannard Foreman 
and William Henry Le Feuvre; and these gentlemen, being eligible for re-election, 
offer themselves for the support of the Shareholders. The present Auditors, Messrs. 
William Thomas Morrison and Alfred Williams, retire from office according to the 
Articles, and, being eligible for re-election, offer themselves to the Shareholders for 
that purpose. 

The balance-sheet to Dec. 31, 1877, appended to this report, shows the financial 
position of the Company. The Directors have written off for depreciation of works 
and plant, and off the expenses of first establishment, as per balance-sheet, at the rate 
of 1 per cent. per annum. The profit for the half year, after writing off these sums, 
amounts to £1994 4s. 4d., which together with £653 Ils. 11d., the unappropriated 
profit of the preceding half year, makes the available balance £2647 162.3d. Out of this 
sum the Directors yecommend the declaration of a dividend at the rate of 74 per cent. 
per annum, less income-tax, on the amounts paid upon the preference and original 
capital; the balance cf £324 7s. 4d. to be carried forward to the profit of the succeeding 
half year; the dividend to be payable on the 20th of May. 


Report of Engineer and Manager. 
Gas-Works, Singapore, Feb, 26, 1878. 

Gentlemen,—-By the French mail which left Singapore on the 13th inst., 1 had the 
honour to forward you the accounts and statements showing the working for the half 
year ending the 3lst of December last. I trust they will reach you safely, and will be 
found correct. 

During the half year there have been several drawbacks, which have had a tendency 
to reduce the profits. In consequence of the depressed state of trade in the East, and 
particularly in Singapove, the rs have ized the use of gas as much as 
possible, and several places which previously were large consumers of gas have been 
partially closed during the half year. The result is a slight reduction ia the gas-rental 
compared with the corresponding period of the year 1876; although, as you may observe, 
there is an increase over the previous half year of 886,63 dols. 

The returns from coke have been Jess than usual, from the cause mentioned in my last 
half-yearly report—viz., from there being a large quantity of fuel thrown on the market at 
low rates, by the salvage sale of the coal, coke, and cinders, resulting from the fire at 
the Tanjong Pagar Wharf in April last. 
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Another unfavourable item in the accounts is the loss on exchange, which amounts to 

$] dols., on an amount of £8000 remitted. 

The present half year has opened with brighter prospects, and at its cloze I hope to be 
able to report more favourably on each of these items. 

The stock of coke which had accumulated during the half year has been sold for 
export; and I have entered into an arrangement with the Tanjong Pagar Dock Com- 
pany to supply them with 40 tons of coke per month, for twelve months; so that there is 
every prospect that our coke sales will return to their usual satisfactory condition. 

Ia the manafacturing department all is going on well, The loss of gas by leakage 

d the consumption on the works amounted to + per cent of the quantity made. 

The collection of rental during the half year has beeen satisfactory, the arrears having 
been slightly reduced in amount. 

During the half year, 52 new houses have been fitted up, and 12 additional public 

erected. A further number of lamps are ordered to be erected to light the markets. 

In conclusion, 1 would say that I hope to lay before you a more satisfactory report at 
the close of the present half year. )Signed) E. J. Wevts, Manager. 


Dr.—Balance-Sheet, Dec. 31, 1877. 

















To Capital— 

£5 paidon 2,000preferenceshares ...... . £10,000 0 0 
SS 6 «6 STS OeGinary@meres 0 ww tll tl lw fw «(88,80 0 
me ' & 25 ” a se Pra £8 50 0 0 

£62,910 0 
Does on ee a hor oe wee , 900 0 0 
PE 6. 5 + 6 « $0 © 9 6 6 ¢ © # 871 10 9 
ee ee ee ee ee ee 86 6 6 
Profit and loss e Syewy % 2,647 16 3 
£67,415 13 6 
enn ee 

Cr.— Balance-Sheet. 

By Cash at bankers, London and Singapore . . . iw soe Bue s 
DCRCS[CGNNUNEy 6 4 6 6 6 6 6 0) 6 6 * 614 8 
Des « e+e bee sc sr sveesvese « « S600 8 8 
AD, ie 6) 00 eked en ee & > egw ke b 114 14 6 
Cost of works and plant, as per last statement . . £35,099 15 3 
Add extensions during the half year . se weae 

; £35,490 17 9 
Less depreciation at the rate of 1 per cent. per annum, 175 10 0 
35,315 7 9 
6 bt Be ee te oe oe me ee 
Pr. +o. 56 6 6 6 6 b & ¢.% +» & 0 0. & ee 2 
DT « > « «+ » 3 os © « ¢.% 5 ¢ « « « ¢ eee 
Amounts charged to capital for travelling expenses, 
rent, preliminary expenses, and interest on capital 
during construction. . . .. ... . . £10,840 511 
Less amount previously written off . . ... . 90413 3 
£9,935 12 § 
Léss amount written off this half year, at the rate of 
lpercent.perannum .......... 5400 
_ 9,881 12 8 
Gas, meter-rental, fittings, and sundries under collection to Dec.1. 2,680 12 0 
Gas, meter-rental, &c., for the month of December, and gas for 
publiclampsforthehalfyear, . . .....2.4.-e 2,991 12 7 
£67,415 13 6 
ee ee 
Dr.—Profit and Loss Account, from July 1 to Dec. 31, 1877. 
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£8,423 16 10 
Cn ee a ee 
Cr.—Profit and Loss Account. 


By Balance at profit and loss, June 30, 1877 


un oe he ee i es ne oo ! 
Less amount declared as dividend, after deducting income-tax on, 








ordinary and preference shares 2,296 9 6 
£653 11 11 

Gesemimmtervenied... 5 6.2 sp ser ecesn ee « ST 6 8 
Products, profit on fittings,andsundries, . . .....s-s 1,573 4 9 
£8,423 16 10 


The Cuarnman : Gentlemen, I have to move that the report, with the 
balance-sheet attached thereto, be received, adopted, and entered on the 
minutes. First, as regards our capital account, compared with the corre- 
sponding half of last year, you will find that we have received £1373 more 
capital in shares ; but we have paid off over £3000 worth of bonds. That, 
80 far, is very satisfactory. We have about £530 more creditors; and, on 
the other side of the account, we have £1900 less cash. These are the 
prominent features of the capital account. As regards the profit and loss 
account, poy | all our items remain the same as before, with this excep- 
tion, that our loss on exchange is £340 more; our gas and meter rental is 
£240 less; and our products, profits on fittings, and sundries, are nearly 
£300 less. This accounts for the difference in the balance-sheet which we 
submit to you on the present occasion. We have two disagreeable items— 
one is the item of exchange. During the last year we have lost nearly 
£1000 by exchange. Many men, with much more talent than I have, 
profess to be totally ignorant of the whole of the reasons for the fall in the 
price of silver ; other men, with less talent than they, profess to know all 
about it; but I must admit, myself, that none of them have shown them- 
selves to be true prophets; and, as I have told you on former occasions, 
the only thing we can do is to meet the disagreeable thing as it comes 
before us, and deal with it the best way we can. I do not see any prospect 





or probability of any immediate change; and, therefore, we must just 


“grin and bear it.” Another disagreeable item is the reduction of gas- 
rental. But I think we may have hope as to this, for I presume all of you 
know that a depression in trade exists, not only here in England, but over 
the Continent and the whole world; and no doubt the reduction of rental 
has arisen from the extreme depression in trade, and in the shipping 
interest. That, in the last half year, up to June, we rather recovered 
from; and had I been comparing the gas-rental of this half year, with the 

as-rental of the half year ending June, it would have shown an increase. 

hen I have referred to the loss in coke. That arises entirely from an 
exceptional circumstance. The large quantity of coal burnt and half 
burnt in the fire at the Tanjong Pagar Wharf having been sold by auction 
in the district, the whole place was inundated with cinders, half-burnt 
coke, and_half-burnt coal, and for a time this entirely destroyed our coke 
Matket, I am, however, glad to say that we see some signs that this 
hostile operation against the sale of our coke is about to subside. I believe 





that the majority of the cinders and burnt coke sold at the Tanjong Pagar 
Wharf are now very nearly consumed, and we are beginning to have a better 
trade for our coke, and a better price. Notwithstanding all these draw- 
backs, we are able to pay you the usual dividend; but no doubt those who 
have gone into figures will see that the amount we pay in dividend is 
about £300 more than the profit we have made during the half year. That 
£300 has been met out of the balance which we prudently, on a former 
occasion, brought forward; so that we are now able to pay your dividend, 
and still carry a balance forward, although not so large by £300 as the 
balance that was brought forward. With these observations, gentlemen, 
I have to move that the report, with the balance-sheet attached thereto, 
be received, adopted, and entered on the minutes. 

Mr. Foreman seconded the motion. 

Mr. Smrru said he observed that the interest on debentures and loans 
ec) equally as large, if not somewhat larger, than in the corresponding 
aalf year. 

The Carman explained that the reason for this was that, in order to 
clear off the debentures, the payment of the interest was anticipated. In 
order to make up the amount in the balance-sheet, some of the interest of 
the succeeding half year was included. This, however, would not appear 
next half year. 

Mr. Suiru asked if the new issue of shares would really take the place 
of the debentures. 

The Cuarrman said that it would, with this exception, that the amount 
raised on new capital, as compared with December, 1877, was only £1378, 
and £3000 worth of debentures had been paid off. 

Mr. Ricz said he observed that there were still 25 shares remaining with 
£2 paid on them. He was in hopes that these would have been struck off 
the balance-sheet. 

The CuarrMan said no doubt they would be struck off the next balance- 
sheet. They were 25 shares taken at Singapore, and the gentleman 
who had them was away from Singapore at the time. They were not 
~~ up now; but orders had been given to make the call, and they would 
nave to be paid up. 

Mr. HewstTson said it appeared from the report that the loss of gas, by 
leakage and the consumption on the works, amounted to 12? per cent. ot 
the quantity made. He wished to know what proportion of that was con- 
sumed on the works, and what was the proportion lost. It appeared to 
him that it was a large item. 

The Cuarrman said he could not afford the information; but if he were 
to give it as his opinion, he would say that probably one-twelfth of it 
would be consumed on the works. 

Mr. Hewertson considered the leakage was very great. 

The Cuarmman did not think it was very great for such a considerable 
district with mains, seeing they were foreign works. 

Mr. Hewetson still held the opinion that it was enormous, and de- 
manded the attention of the staff at Singapore. 

The Cuarmman remarked that in England it was thought a favourable 
circumstance if the leakage were under 10 per cent. in provincial Com- 
panies. The instances in which it was less were very rare. 

Mr. Hewetson said in the case of The Gaslight and Coke Company it 
was less. 

The Cuarrman said that that was only within the last 18 months. 

Mr. SmrrH said he was interested in several Gas Companies, and he did 
not know any one whose leakage and condensation were less than 12 per 
cent. In all suburban and straggling districts the condensation was very 
large. 

The Cuarmman remarked that if it were possible to transfer the City of 
London to Singapore, he thought a pledge could be given that the leakage 
of gas would be less than it was at present; but in the present cir- 
cumstances—and he had had considerable experience in foreign and pro- 
vincial Companies—he did not think 12 per cent. was an excessive leakage; 
although, perhaps, it could be slightly reduced. 

Mr. Smrru said it was much less than he expected. If it had been 15 
per cent. he should not have been at all surprised. 

The motion for the adoption of the report was then put and carried 
unanimously. 

The Cuarrman moved—“ That a dividend be declared to the preference 
and ordinary Shareholders at the rate of 74 per cent. per annum, less 
income-tax in both cases, on amounts paid up on their shares from the 
respective dates of payment to Dec. 31, 1877; such dividends to become 
payable on the 20th of May.” 

Mr. Foreman seconded the motion, which was carried or myer 6 

The retiring Directors were re-elected, as also were the retiring Auditors. 
Ten guineas each, as in previous years, were awarded to the Auditors for 
their services. 

The Cuarrman proposed a vote of thanks to Mr. Wells, the Me & 
Manager and Engineer, for the energetic and careful manner in which he 
had managed the affairs of the Company. 

Mr. Foreman seconded the resolution, which was carried by accla- 
mation. 

On the motion of Mr. Rice, seconded by Mr. Surrx a vote of thanks 
was heartily accorded to the Chairman, Directors, and Local Committee 
at Singapore, for their able management of the Company’s affairs during 
the past year. 

The CHarkMan, in responding, said that the Directors had done their 
best in the past, and would endeavour to do so in the future. There had 
not been what he might call a very extraordinary success attending their 
efforts, but he thought they were eminently respectable. Their dividends 
kept at the respectable figure of 7} per cent., and as long as they did 
that there was no reason to complain. If the Directors could see their 
way, carefully and clearly, to go a little above that at some future time, the 
Shareholders might depend upon it that it should be done in the interest 
of both parties. 

Mr. Foreman proposed, and Mr. Rice seconded, a vote of thanks to Mr. 
King, Secretary and Engineer of the Company. The vote was carried 
unanimously. 

Mr. Kina, in a few words, returned thanks for the compliment. 

The proceedings terminated with the usual vote of thanks to the 
Chairman. 


Orroman Gas Company, Lumrep.—At the ordinary meeting, on the 
18th ult., the Directors reported that the gas-rental for the year ending 
the 31st of December last amounted to £6878 14s. 3d., and the net profit 
(after paying interest on debentures) to £2095 Os. 10d., which, added to the 
balance brought forward, made the sum of £2528 16s. 11d. This sum the 
Directors proposed to deal with as follows :—First, in payment of a dividend 
of 7 per cent. on preference shares, and, secondly, of 2 per cent. on ordinary 
shares. They further proposed to write off from the ep me expenses 
account £500, leaving a balance to carry forward of £518 15s. 8d. During 
the past year the Directors have paid off debentures to the extent of £1500, 
and they have made a call on the preference shares to the extent of £1000. 
The Board, deeming it expedient to fill ip one of the vacancies occasioned 
by the retirement of former Directors, have invited Mr. Alexander James 
Dove to join the Board. 




























































718 : THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





[May 7, 1878, 





ON THE ARRANGEMENT AND CONSTRUCTION OF 
GAS-WORKS. 


By Mr. H. Exurs Huu, A.1.C.E. 

[A Paper read before the Civil and Mechanical Engineers Society, on Thursday, 
April 11, 1878.] 

_ Mr. President and Gentlemen,—The subject of gas-making and supply 
is so large and important, that I have thought it best in this paper to treat 
in general terms of the arrangement and construction of gas-works, by 
way of introduction, to be followed, I hope, in future sessions, by papers 
from other members on the various special apparatus. 

The use of coal gas for lighting and heating purposes, although now so 
general, is of comparatively recent growth, at the beginning of the present 
century being scarcely known; the wise men of that day prophesying not 
only its speedy departure, but also that terrible disasters would occur 
while it was in use; while a clever Member of Parliament said it would be 
an impossibility to get a light without a wick. Since then ideas have 
entirely meet, and now gaslight has become nearly universal, many 
millions sterling being employed in gas-works, giving occupation to 
thousands of men, and taxing the abilities and energies of many of our 
best-known engineers. 

The first consideration in connection with the design of a gas-works is, 
of course, obtaining a suitable area and site; and this is of the utmost 
ene not only as bearing on the first cost of the works, but also— 
and this is, perhaps, of still more importance—on the working expenses 
for manufacture, so long as the works may be in existence. 

Having estimated, then, the requirements of the district, and the capacity 
of the works, not only to supply present needs, but also the probable 
quantity required within, say, the next ten years, an area should then be 
obtained large enough to contain the works, and also to allow for the 
probable extension, so that new buildings and apparatus may be con- 
veniently added as required. This area should be easy of access by rail, 
and also, if possible, by water. A railway siding should run into the 
works, so that coal could be delivered directly into the coal-store, and 
empty trucks returned to the line with the minimum amount of labour. 
The works should also—and this would generally follow if near a river— 
be at a low level compared with the district to be ee Sometimes 
great difficulty is experienced, if part of the town is higher and part lower 
than the works, in keeping a uniform and constant supply to both parts. 
Gas, having a natural tendency torise, would supply the higher levels; but 
the lower ye unless supplied from a different holder, and under pres- 
sure, would often be without any. But, whilefit is of advantage to obtain a 
low level for the works, care must be taken that the district is not likely 
to be inundated by floods, as was the case at some large works I recently 
visited, where the utmost difficulty was experienced in keeping the flood 
waters from the retort furnaces. 

The site having been decided upon, the all-important question of arrange- 
ment would then require that all the knowledge and ingenuity of the 
Engineer should be brought to its proper consideration. All the apparatus 
should be constructed an amenael so that the coal may be easily received 
in the stores, and then passed on from stage to stage until the purified 
gas is safely stored in the holder ready for distribution into the town 
mains. 

Now, Mr. President, having briefly introduced the subject, it will pro- 
bably be more convenient to the members, for the purposes of discussion, 
if, instead of laying down abstract principles and general formule, I put 
before you model works I have designed for a town of a given size, and 
work out and describe the apparatus in the order of its procedure when 

as-making, pretty much in the same way an engineer would have to do 
if called upon to design such works. 

First in order and importance, as regulating the size of the whole 
works, is the retort-house and fittings. I have taken, in this instance, a 
town of 5000 inhabitants, and have Teshanol the works to be fully equal 
to their present demands, and with space for easy extension to twice that 
capacity. 

or small works of this size the retorts would be what are called 
single settings—that is, open at one end only, the benches being about 
10 feet in length from front to back, and the retorts 16 inches in diameter. 
The house should be 30 feet clear span, and about 20 feet high to the wall- 
plate, covered with a slated roof on wrought-iron trussed principals, and 
well furnished with louvre openings for ventilation, the length of the 
house being regulated by the number and size of the retort benches. A 
aes in front of the retorts, about 8 feet in width and the whole length of 
the benches, should be paved with fire-bricks on edge, laid with a gentle 
slope towards the furnace, so that water used in slaking coke may run 
into the ash-pit, the remainder of the house being paved with 4-inch 
flagging. The retorts may be either round, oval, or D-shape; the two 
latter give the best carbonizing results, but are not so strong as the round; 
so that in small works where there would not be many spare benches, 
the round ones would ponte be preferred. The number of retorts 
required would be found by the following rule :—For a small town a fair 
allowance would be 1800 cubic feet of gas per head of population (so that for 
5000 people 9 million cubic feet of gas) per annum. This, divided by 180 
days—a number found to give a good practical result—shows 50,000 cubic 
feet as the average daily consumption; but as the heaviest day’s make 
must be allowed for, this would probably be half as much again, or 
75,000 cubic feet. Each retort would produce about 460U cubic feet of gas 
day of 24 hours. Thus 17 retorts would be required for the heaviest 
ay’s make. Add to this number 25 per cent. for repairs ; the retort-house 
should, therefore, be constructed for 21 or 22 retorts. Supposing a bench 
to be set with seven retorts—a very good number—three benches would 
be required, or, perhaps, a preferable arrangement would be as shown 
on the plan—that is, two benches of sevens, one of five, and a 
smaller one of three retorts, thus giving increased facilities for 
regulatingsthe make between the small consumption of mid summer 
and the heaviest winter’s day, as a combination of either 3, 5, 7, 
8, 10, 12, 14, 15, 17, 19, or 22 retorts may be used. The retorts 
are charged by means of a long scoop, with about 2 cwt. of coal, and 
allowed to carbonize between four and five hours—a good method being 
to give five charges per 24 hours. The gas, as made, is taken from the 
retorts by an ascension-pipe above the projecting mouthpiece, generally 
6 inches internal diameter at the lower end, and tapering to 4 inches in- 
ternal diameter at the top. The gas then passes a‘ a considerable distance 
above the retorts through a cross, or H-pipe, and hydraulic dip, into the 
hydraulic main—a simple and beautiful contrivance for carrying off the 
gas. The main should be made, for lightness and strength, of wrought- 
iron plates, bent to the required shape—generally U section—having a flat 
cover, with opening to admit the dip-pipes. The main is generally carried 
by brickwork or brackets from the top of the benches. The lower portion 
of the hydraulic main is charged with tar and liquor at a sufficient height 
to immerse the lower end of the dip-pipe, and form a seal, so that the gas 
which forces its way, or is drawn, from the retorts cannot return. In sone 
cases the hydraulic main is constructed in short lengths or sections, the 
gas and tar being taken off by a false main running parallel to it. 

The retort-benches are constructed principally of fire-bricks, having a 
furnace below, with ee or flues passing round the retorts for the 
heated gases from the furnace to carbonize the coal in the retorts—a single 








al 
flue passing from the end to the main chimney stack. Through bolts are 
built into or over the stack, to prevent it splitting with the varying tem. 
peratures. Before re-charging the retorts, the residual coke is drawn out 
and slaked, part being used as fuel in the furnace, and the remainder 
stacked in a convenient place for sale. 

In connection with this part of the works should be built the coaj 
stores. The preferable way is to put the building parallel to the retort. 
house, and opposite the front of the retorts. The size would, of course 
vary with the facilities for obtaining coal supply; but, in ordinary cages, 
a storeage capacity — to six weeks heavy consumption should be 
allowed for. The building should be so arranged that the full coal trucks 
from the railway could run in and drop their contents on to the floor of the 
stores, until the coal reached the level of the rails. It could then be 
thrown over the sides of the trucks on each side, and walled up to the 
level of the wall-plates. The lower part of the wall, between the stores 
and retort-house, should have openings through which coals could be 
drawn for use in charging the retorts. The building in the design hag 
been shown 22 feet clear span, and the same height and length as the 
retort-house. The rails for the trucks would be carried on columns and 
oo for the length of the ly seem the top of the rails being 12 feet 
rom the ground level, to allow loaded trucks passing under the tie-rodg 
of ;jthe roof. The calculations for size of stores are very simple. Takin 
75,000 cubic feet as the heaviest day’s make, and a ton of coal as yielding 
9500 cubic feet of gas, a day’s consumption would be 79 tons by 42 days 
= 832 tons, at 43 cubic feet per ton, equals 14,276 cubic feet of space 
required for storeage of coal. By having a large coal-store the works would 
not only be oer of fluctuations in the supply, but the coal would 
get thoroughly dry before being required for_use. 

The coal having been brought from the railway to the stores, and thence 
to the retorts, the products of carbonization—that is, the illuminating gas 
and its impurities, and the condensed tar and liquor—pass from the retorts 
through the hydraulic main to the condenser to be gradually cooled down 
to as nearly as possible the atmospheric temperature. 

Condensers are of various designs; those known as surface condensers 
are the most general and the simplest in their action. These are of three 
well-known types ; that is— 

1. The series of horizontal, or nearly horizontal tubes, the lower ones 
immersed in water, in which the gas passes backwards and forwards from 
the top to the bottom, being gradually cooled in its passage by radiation 
through the metal of the tubes. 

2. The vertical pipes, fixed on a rectangular iron box, in which the gas 
traverses alternately up and down through the series, until the tempera- 
ture is sufficiently lowered; but perhaps the simplest and best form is the 
vertical annular condenser, consisting of a series of double tubes, side by 
side, with annular spaces between them. These tubes are fixed at the 
lower ends on to a rectangular box by short horizontal branch-pipes to the 
top, or by diagonal pipes from top to bottom. The gas from the hydraulic 
mains, passing into the annular space at one end of the condenser, is 
brought in contact with two cool surfaces—that is, the outer and inner 
tube, both exposed to the atmosphere. As the gas cools, the tar and 
liquor carried with it are deposited, and trickle down the sides and into 
the chamber beneath, and from thence to the tar-well, the series of tubes 
being sufficiently large to give the required amount of cooling surface. 
The advantage of this condenser is that a continuous current of air is kept 
up through the inner tube, caused by the cold exterior air forcing upwards 
the warmer air from inside the tube. In warm weather, if the condenser is 
exposed to the direct action of the sun, water may be allowed to play on 
the outside tube, to keep it cool; and in cold weather the inner tube may 
be closed, or partially closed, to regulate the supply of cold air. In calcu- 
lating the size of condensers, it is usual to allow 150 superficial feet of 
cooling surface for each 1000 cubic feet of gas passed through per hour ; 80, 
for works of the size illustrated, that is 75,000 cubic feet for the heaviest 
day’s make, or 3125 cubic feet eg hour, a condenser with 470 superficial 
feet of cooling surface would be required, or say two condensers, each 
2 feet 6 inches outside diameter by 18 feet high. 


The next apparatus in order is the exhauster, for drawing the gas from 
the condenser and passing it on to the scrubber, for lessening the pres- 
sure, and for preventing the deposition of carbon in the retorts. There are 
two distinct types of exhausters in general use, the rotatory and recipro- 
cating, each having advocates, the former, I believe, giving generally the 
better results. The rotatory exhauster consists of two cylinders, the outer 
one fixed to a bed-plate, and having within it a smaller one revolving on 
a shaft set out of centre. Projecting from the small cylinder is a slide 
actuated by a pin working in a groove in the outer casing. As the inner 
cylinder revolves, the slide filling the space between it and the casing 
causes a vacuum behind, into which rushes the gas from the condenser, 
and at the same time the gas in front of the slide is forced on to the 
scrubber; the theoretical objection to this form being that theydo not exhaust 
steadily, as the work done in similar times varies with the varying length 
of the diaphragm slide between the two cylinders. The reciprocating 
exhauster is similar in principle to a horizontal blowing-engine, the 
piston of the exhausting cylinder being worked either direct from the end 
of the steam piston-rod, or by a connecting-rod from the crank-shaft ; the 
action being, of course, the reverse of that in the steam-cylinder—that is, 
the piston causes in its travel a vacuum behind it, and the gas from the 
condenser rushes in, and at the return stroke is forced through what 
would be called the exhaust port of a steam-cylinder on to the scrubber. 
In single exhausters of this type, the same objection would apply as to 
the rotatory type, but they are generally made with two exhausting 
cylinders, the pistons being driven by cranks set at right angles, so as to 
equalize the work done as nearly as possible to the traverse of the 
steam piston. 

From the exhauster the gas is passed to the scrubber, to remove the 
ammonia. The scrubber, as generally constructed, consists of a large 
upright cylinder with an inlet-pipe at the bottom and an outlet at the 
top. Shelves are arranged inside, covered with coke, tiles, brushwood, or 
other porous substance; or, as is probably the best plan, filled with thin 
boards set on edge and crossed in layers, the boards being about three- 
eighths of an inch thick, with about the same amount of space between. 
At the top of the scrubber is an apparatus for distributing water or am- 
moniacal Son over the surface. This water or liquor, trickling down 
through the pores or spaces of the materials, absorbs the ammonia from 
the ascending gas. When coke is used it must be periodically renewed, 
as the pores get choked with impurities; but as far as I know this does 
not seem necessary with the boards, some scrubbers having been in work 
some years without requiring any change of filling. This stage of gas 
purification has become more important during the last few years because 
not only is an impurity taken from the gas, but a valuable article of com- 
merce is pres A scrubber requires a capacity of 150 cubic feet for 
each 1000 cubic feet of gas passed per hour, and 15 gallons of water per 
ton of coal carbonized. So for works of the size now described the 
scrubber should be 6 feet diameter and 18 feet high. 

In connection with the scrubber and condenser is a tar and liquor tank, 
into which the tar and liquor, distilled from the gas in the condenser and 
scrubber, pass for storeage until sold. The tank, or well, may be of brick- 
work, concrete, or iron, sunk in the ground, the top being level with the 
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surface. The size should be equal to eight weeks storeage, taking 
95 gallons as the quantity yielded by each ton of coal carbonized. The 
size shown on the plan is 20 feet by 15 feet by 12 feet deep. 

Following the scrubber are the purifiers, where the gas is completely 

urified before entering the holder. They are generally arranged in sets 
of four—three being in use and one at liberty for recharging—a centre- 
valve being placed between them to direct the passage of gas in any 
required order through the purifiers. The usual pattern of purifier is like 
a large box, constructed with cast-iron ribbed plates, bolted together and 
caulked at the flanges. Ledges are cast inside, on which rest wood sieves, 
covered with lime or oxide of iron. In the Metropolitan district, where 
the Act of Parliament is very strict as to the appearance of carbonic acid, 
jime is necessarily used in purifiers, either wholly or in conjunction with 
oxide; but in the Provinces oxide is very often the only material used. 
the cover of the purifier, which is removable, is made to pass over the 
sides, dipping into a recess nearly filled with water, acting as a seal to 
prevent the escape of gas. The gas from the scrubber is introduced at 
the bottom of the purifier, and, in passing through the purifying agent, 

with its carbonic acid and sulphuretted hydrogen, the process of 
wrification being similar, whether the agent eigloyes be lime, oxide, or 
, combination of the two. Taking, for example, a set of lime purifiers, 
jn each casing would be an arrangement of sieves—generally four or five 
placed one above the other—each spread with a layer of slaked lime 
gor4inches in thickness. The gas entering from an inlet-pipe at the 
pottom, passes through each layer and down an outlet-pipe at the top, 
Jeaving a portion of its carbonic acid and sulphuretted hydrogen in com- 
bination with the lime. The gas then passes through the centre-valve to 
the second purifier, and then to the third, by which time it should have 
obtained the required state of purity. When the first purifier has become 
too foul for further use, the valve-cover is lifted and turned a quarter turn, 
the second purifier then becomes the first in order, and the spare one, 
which had in the meantime been refilled, brought into use, as the 
third one—the one that has now been thrown out of action—is 
emptied of its foul contents ready for recharging when required. When 
anile is used, the sieves would be less in number, and have thicker layers. 
The great difference between the two systems is not so much in the 
action as in the residue, which, in the case of lime, becomes an intoler- 
able nuisance while it remains on the works; and, although it is possible 
in country districts to sell it as manure, in large towns it is often difficult 
to get rid of it even by payment; while in the case of oxide, the spent 
material may be laid on the ground, and after turning over for two or 
three days is again fit for use. Before emptying a purifier, the cover has 
tobe lifted and taken away. A very usual plan of doing this is to have 
rails supported on brackets running along the length of the house over the 
purifiers. On these rails is a traveller-frame with a traversing hand-crab 
or with a vertical screw, to which are slung four chains hooked into shackles 
at the corners of the cover, by which the cover may be lifted and carried 
over the next purifier. This method is only applicable where the weight 
of the cover is not great; but in large works where manual labour, both 
in lifting the covers and filling the purifiers, must be as much as possible 
dispensed with, different systems have been adopted. The latest and most 
complete arrangement of the kind for this purpose, and of which, by the 
kindness of my friend, Mr. Morley, of the Salford Corporation Gas-Works, 
who has also supplied me with much other valuable information on the 
subject of this paper, I am able to give particulars, is now being applied 
to some new purifiers, 30 feet square, at those works. In this case a line 
shaft runs along two sides and one end of the purificr-house, driven by a 
belt from an engine below, the lifting machinery for each purifier con- 
sisting of four square-thread screws, one at each corner, working in worm- 
wheel nuts, attached to the beams carrying the purifiers. These wheels 
are actuated by worms on shafts alongside the purifier, the four shafts 
being connected at the corners by mitre gearing, so that when set in 
motion the four screws are simultaneously turned, and the cover raised 
tothe required height. When high enough, four carrier-wheels are in- 
serted into brackets on the cover, the screws are withdrawn, and the 
cover, running on wheels, is hauled along on the edge of the purifier on 
tothe next one, a short rail being placed between them to make a con- 
tinuous line. In connection with this apparatus is an arrangement for 
lifting the oxide and recharging the purifiers. Between each pair of 
purifiers is an elevator consisting of a series of iron buckets on links, 
forming a continuous chain, carried round a drum at the top of the house, 
the lower end dipping into an elevator-trough on the ground floor, into 
which oxide is tipped from barrows. When a purifier requires charging, 
the elevator is put into motion by worm-wheel gearing, and takes up from 
the oxide trough a continuous supply, delivering it into a hopper attached 
to a swinging shoot, so arranged that it may be brought over the centre 
of the purifier being charged, the a!tendant merely having to spread it 
evenly upon the surface. The whole of the machinery for lifting the 
covers and filling the purifiers is to be driven by an engine with a 
l0}inches diameter of cylinder, and 24 inches stroke. The boiler will 
be 5 feet 6 inches diameter, 15 feet long, with 2 feet 9 inches tube. To 
calculate the size of purifiers, the simplest rule is, supposing there to be 
four to the set, three always in work—multiply the heaviest day’s make in 
thonsands by °6, for the superficial area of each purifier. 

From the purifiers the gas passes through an instrument which, although 
haying nothing to do with either the manufacture, purification, or store- 
age, is an essential part of all well-regulated gas-works—that is, the station- 
meter for measuring and registering the quantity of gas made. Its con- 
struction is similar to an ordinary service-meter, but, of course, large 
enough to pass the total make of the works. 

The gas now being made, purified, and measured has to be stored 
Previous to distribution to the town. For this purpose a gasholder and 
tank are required. 

The tank is generally a large circular pit, sunk in the ground, and lined 
with brickwork backed with clay puddle, finishing at the ground level 
with a stone coping. Until recently, except were iron tanks were used, 
brickwork was the only material used for tanks. But a few years since, 
Mr, Livesey, of the South Metropolitan Works, Who has had the honour 
of introducing many improvements into gas-works, constructed a concrete 
tank with a brick lining, and afterwards one entirely of concrete, and 
without any puddle backing, and with so much success that, I believe, 
concrete is destined, from its adaptability and cheapness, to supersede 
brick for this work. At one side of the tank isa recess to receive the inlet- 
Pipe from the station-meter and the outlet-pipes to the street-mains. Bed 
stones are placed on the bottom of the tank to receive the runner guides 
for the holder, and at the coping for the columns or stanchions. 

The general appearance of a gasholder is so well known as to need no 
deseription here. Its construction is, however, a matter of great import- 
ance, being a. costly article, and requiring more skill to construct and 
erect than any other portion of gas-works plant. There are two kinds of 
holders—the single and the telescopic—the former cheaper as to first cost, 
but the latter, by taking up less ground, would probably be found cheaper 
in the end. 5 . 

The holder shown on the plan is 54 feet diameter, double lift, each 
17 feet 6 inches high, the plates varying in thickness accordin g to position ; 
the crown plate being three-eighths of an inch thick, the inner and outer 





circles No. 18 Birmingham Wire Gauge, the remainder of the roof sheets 
No. 14B. W. G., the top and bottom tiers of the sides No. 14 B. W. G., the 
others No. 15; rivets for the thin plates quarterof an inch diameter, 1 inch 
pitch. At the bottom of the inner lift is a cup to receive the dip of the 
outer lift; the cup and dip are similar in construction, but inverted in 
position, and may be made by rivetting to the shell of the holder, and to 
a vertical plate, a piece of channel iron or double-angle iron, or a plate 
may be bent to the required form. When in action the cup would be 
partially filled with water to act as a seal, to prevent the escape of 
between the lifts; the sides of the holder are generally stiffened by 
vertical truss bars to prevent the sides buckling when oe on the 
bottom of the tank; the cover is also, in most cases, trussed for the 
alleged purpose of keeping the crown in its proper shape when not dis- 
tended by gas. This point, however, is now being warmly discussed, the 
result of which will, I think, be that trussed covers will soon belong only 
to the past; for it seems contrary to all ideas of correct designing that a 
heavy trussing should be attached to and carried up and down with the 
cover in all its journeying, and continually straining it, merely because it 
may be wanted to keep the cover in shape when the holder is empty, 
which could be more simply and effectually done by erecting a fixed light in 
the tank to receive the cover. The holder is kept in a vertical position by 
guide-pulleys running on guide-bars in the tank, and continued up the 
face of the columns. 

For economical working, and for the peace of mind of the Manager, the 
holder should be large enough to contain 24 hours maximum make, and 
furnished with, say, one column to every 10 feet diameter of holder. : 

There is nothing very special about the ordinary column, éxcept that it 
is specially unadapted for the work it has to do, and will possibly, in the 
future, give place to the light but stiff wrought-iron lattice columns 
now largely used in America. 

From the holder the gas is taken by an outlet-main through the 
governor—an apparatus for regulating the pressure—into the town mains 
and Srey 7 dem for use as required. 

Within the boundary of the works there should, of course, be a managér’s 
house and the necessary offices, stores, fitting-shop, &c. 

I have made no particular mention of the arrangement of bye-passes, 
by which, on opening and closing different valves, the gas may be made to 
— by, instead of through, any apparatus which may be temporarily 
disabled. 

[The paper was illustrated with diagrams of the various apparatus and 
plant employed in gas-making; and also a model plan designed specially 
to meet the requirements of a town having a present population of 5000 
inhabitants. A discussion followed, which was taken part in by the 
President, Messrs. Walmisley, Coates, Thorneloe, Bancroft, and Feeny.} 





QuvaLity oF THE BrruincHam Gas.—Mr. Jackson reports that, during 
the month of April, at the four gas-making stations of the Corporation, he 
made 14 examinations of the illuminating power of the gas supplied to 
the Borough. The maximum light in sperm candles was 17°68; minimum, 
15°79; average, 17°06. The Parliamentary standard is 15 candles, with 
Sugg’s No. 1 “ London” burner. 


CompuLsory Purcuase or WaTER-Works.—A correspondent has added 
the following note to the information we recently gave from the Northern 
Echo :—“ You mention the compensation for the compulsory sale of the 
Stockton and Middlesbrough Water-Works. It is worth while referring to 
the subject from a financial point of view. The maximum statutory 
dividend of the Company is a little over £18,500. They offered to sell it, 
so reports goes, for £550,000—at any rate for less than £600,000; but the 
Corporations persisted in fighting them by Act of Parliament. They got 
compulsory power of purchase—the first Act ever granted—but they had 
to pay 25 years pee of the statutory dividend, plws compensation to 
be awarded by arbitration for compulsory sale and for prospective improve- 
ments. The Arbitrator has awarded £213,000 in addition to the £466,000, 
the 25 years purchase, so that the Corporations have to pay close upon 
37 years purchase, besides taking over debts, &c.—a caution for future 
compulsory purchasers! The costs of the Act are estimated at over 
£60,000. The rateable value of the two towns is only £340,000.” —Financial 
Opinion. 

Newsury Wartenr-Worxs.—The public opening of these works took 
place on the 23rd ult. The Newbury Water Company were formed in 1877, 
with a capital of £20,000, in 4000 shares of £5 each. The source of their 
water is a well dug in the chalk in the valley at Northcroft, ashort distance 
from the town. It is only 14 feet deep from the surface and 7 feet in dia- 
meter. It was originally intended to carry it down to a greater depth, 
but at the depth of 14 feet a strong spring was struck coming in from the 
chalk, and which yields from 20,000 to 34,000 gallons per hour. The well 
affords an instance of one of those peculiar springs which are occasionally 
met with in the chalk formation. On the 15th of May last year, this 
spring was struck in sinking the well, and was found to yield 34,000 gallons 
per hour at a depth of 1 foot 6 inches from the bottom of the well, the 
yield gradually diminishing to 19,320 gallons at a height of 5 feet from the 
bottom. It was at first supposed that this was the valley water coming 
up through the gravel, and samples were, therefore, submitted to the late 
Dr. Noad, F.R.S., who pronounced it to be pure chalk water, similat 
to that obtained from the North Kent Water-Works at Crays. Dr. 
Noad stated in his analysis that the water was somewhat hard, but 
as a beverage and for domestic use perfectly unexceptionable. From 
the well the water is pumped to a reservoir situated at Speen, at a 
height of 110 feet above the surface of the well. The pumping-station 
consists of an engine and boiler-house built of red brick, with strings of 
blue brick, and set off by ornamental stonework. The chimney shaft is 
about 40 feet high, and has an ornamental stone cap. At present there is 
only one engine and boiler on the works, but space is left in the building 
for another of each, which will be added when the increased demand for 
water renders it necessary. The water is lifted by four pumps, having 
cylinders 94 inches in diameter, and 2 feet stroke. The pumps are driven 
by a vertical engine of what is known as the Grover “ Britannia” type, 
having an overhead cylinder 12 inches in diameter, with 2-feet stroke. 
The engine is of 12-horse power nominal, and is supplied with steam 
from a Cornish boiler, 16 feet long and 5 feet diameter,with a flue of 2 feet 
7 inches diameter. With this machinery, over 16,000 gallons of water per 
hour are lifted into the reservoir at Speen. This reservoir, which is not 
quite finished, is constructed of brickwork in cement, the sides sloping 
with a batten of 3 feet to 1 foot. It is to be covered in with brick arches, 
and is provided with a valve chamber, 10 feet by 6 feet. This reservoir is 
42 feet long, 30 feet wide, and the height of the final water level in it will 
he 15 feet from the bottom; it is at present 10 feet. The reservoir is ca- 
pable of containing about 110,000 gallons. The brickwork at the bottom 
of the walls is 3 feet 9 inches thick, working up to 2 feet 3 inches at the 
top, whence the covering arches will spring. The reservoir is situated at 
such a level as to command the whole of the town of Newbury, which has 
a population of about 10,000. Pipes have been laid down throughout the 
greater portion of the town, aud the services are being rapidly .put in. 
The supply will be constant. The Engincer of the Company is Mr, J. W. 
Grover, M. Inst. C.E. 
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SULPHUR PURIFICATION. 

Mr. F. J. Evans, a Director of The Gaslight and Coke Company, and 
late the Engineer-in-Chief of that Company, has, in conjunction with 
Mr. W. T. Sugg, Gas Engineer, of Westminster, just completed a patent * 
for an invention, the chief object of which is stated by them to be “ to 
effect the complete removal of the sulphur compounds contained in coal 
-~ Aa it leaves the retorts, and thereby to increase the illuminating power 
of the gas.” 

In seen to attain, their object, the patentees propose to utilize the 
ammoniacal liquor produced in the distillation of coal, and to employ the 
ammonia derived therefrom as a purifier of the gas. 

The removal of the sulphuretted hydrogen from the gas is, as is well 
known, a comparatively simple matter; but the removal of the bisulphide 
of carbon, or fixed sulphur compounds, has hitherto been the great diffi- 
culty with gas engineers. 

In applying their invention to an established work, the patentees pro- 
pose to jacket, if necessary, for the whole or a portion of their length, the 
pipes leading from the several retorts to the epee main, or the pipe 
into which the gases generated in the several retorts are discharged, the 
one being to maintain the gas at a temperature of some 200° on its 
delivery to the hydraulic main. Into the hydraulic main, or its equiva- 
lent pipe or chamber, ammonia is admitted, either in the form of vapour 
or liquid, in such quantity that the carbonic acid and the sulphur com- 
pounds (sulphuretted hydrogen and bisulphide of carbon contained in 
the hot gas) will, as the gas is subjected to a washing process, become 
neutralized. 

To obtain the ammoniacal vapour and solution, the gas liquor produced 
in the manufacture of coal gas is run into a boiler, and the ammonia 
compounds are driven off therefrom by the application of heat. These 
compounds, together with the steam generated, are led into vessels, such 
as are ontinagil ily used for the purification of gas. 

Fig. 1 shows one arrangement for this purpose. A is a boiler for dis- 
tilling off the ammonia, and a a pipe leading from the boiler to the first 

urifier, B. This purifier is supplied with oxide of iron, and is connected 
y a pipe, b, with the second purifier, C, containing lime. The pipe, c, 
leads from this purifier to the first of a series of closed condensing vessels, 
D, which are partly filled with water. These vessels are connected 
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Fie. 1. 


together by dip-pipes, d, which conduct the surplus ammonia fro 
val to the oO _ The ammonia as it enters the first vessel is a 
by the water contained therein, and when the water is saturated, the 
ammonia passes off to the second vessel, and so on to the whole serieg 
saturating in turn the water © the several vessels. A pipe 
leading from the last closed vessel dips into water contained in an open 
vessel, and when an escape of ammoniacal gas from this vessel is observed 
the liquor from the condensers is drawn off, and a fresh supply of water 
is admitted to the condensers. The oxide of iron in the purifier B will 
absorb the sulphuretted hydrogen carried over with the ammonia, and the 
lime in the purifier C will absorb the carbonic acid. The ammonia thug 
obtained will be in the form of a strong caustic solution, and is then 
ready for use in the hydraulic main. The supply of this solution jg 
adjusted to suit the amount of gas which is passing from the retorts, 
When sufficient ammonia is presented to the gas to neutralize the acid 
compounds, the gas will be deprived of the carbonic acid, sulphuretted 
hydrogen, and the bisulphide of carbon, or fixed sulphur compounds, con. 
tained therein. 

When employing ammonia in the state of vapour, the lime purifier is 
connected with the hydraulic main or its equivalent, and the ammonia is 
thus brought into direct contact with the hot gas. 

The apparatus employed by Messrs. Evans and Sugg, in effecting the 
purification of gas according to this invention, is one which has been 
subsequently patented by Mr. Sugg,* of which the annexed engraving, 
fig. 2, is an illustration :— 
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The drawing exhibits, in longitudinal section, one of a series of through 
retorts, A, fitted at its opposite ends with ascension-pipes, B, that lead to 
hydraulic mains, C, as commonly used in gas-works. These mains are 
connected by pipes, D D, with a vessel, E, into which the tar deposited 
by the gas in its passage through the hydraulic mains is discharged, instead 
of being allowed to accumulate, as at present, in the mains. 

In connection with each of these hydraulic mains is an apparatus such 
as that shown in longitudinal goctienst elevation in fig. 3, for subjecting the 
gas while in a heated state to the action of ammonia. 

In this drawing, B represents the dip of one of the ascension-pipes, and 
C the end of the hydraulic main into which the hot gas from the retorts 
is conducted. F is an inclined chamber, divided by partitions, f, into 
compartments 1, 2,and 3, which compartments communicate with each 
other and with the hydraulic main by means of dip-pipes, g. These 
pipes are sealed by liquid ammonia, which is supplied thereto by a pipe, h, 
entering the compartment 3, the same being derived from the pumping 
apparatus described with reference to fig. 1. The compartments also 
connect with each other by openings in the partitions, f, near the floor of 
the chamber, and each compartment is fitted with an overflow-plate, i, 
which plates keep the liquor to the required level in the several compart- 
ments, and allow of the descent of the liquor as the supply is continued 
from the highest compartment to the lowest, and thence to the hydraulic 
main, from which it is discharged into any suitable receiver. 

The gas, as it leaves the retorts, will retain its heat while passing up the 
pipes, B, by reason of such pipes being clothed with non-conductin 
material (such as is used for clothing steam-boilers), or otherwise suatestel 
from the cooling action of the atmosphere. The gas will thus enter the 
main at a temperature of some 200°, or in a condition best adapted for the 
efficient action of the ammonia thereon. It will then pass from the 
hydraulic main through the several compartments of the chamber, F, as 
indicated by the arrows, and in so doing it is caused to bubble through 
the ammoniacal liquor contained therein, leaving behind it the tarry 
products of the coal; the first discharge being, as before mentioned, into 





* Patent No. 3445, Sept. 12, 1877 (sealed Feb. 19, 1878), for ‘Improvements in the 
a of coal gas, and in the treatment of ammoniacal liquor obtained in such 
man ure, 




















Fie. 3. 


the vessel, E ; the second into a chamber, 1*, forming an extension of the 
compartment 1; the third into a chamber, 2*, being an extension of the 
compartment 2; and the fourth (if any tar still remains in the gas) into 
the chamber, 8*, of the compartment 3. Thus, no accumulation of tar 1s 
allowed to interfere with the free passage of the gas, and as ammonia 18 
freely supplied to the chambers through which it has to pass, the removal 
of the - mic acid and the sulphur impurities contained in the gas 18 
ensured. 

As the liquor becomes saturated with impurities, it is run off from the 





ba Patent No, 103, Jan. 8, 1878, for ‘‘ Improved apparatus for purifying illuminating 
gas,’ 
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main, and is re; laced by the downflow of purer liquor from the compart- 
we of the c sy a supply of pure liquid ammonia to that com- 
partment being maintained cme Ge process of purification. Connected 
with the compartment 8 of the chamber F is a pipe, G, which carries off 
the gas 98 it is purified, and conducts it to the scrubbers, where its tem- 
ture will be reduced, and it will be rendered fit to enter the gasholder. 
¢ may, however, be desirable to pass the gas through an oxide of iron 
ifier, in case the neutralization of the sulphur acids is not complete. 
The patentees state that they have found, in carrying out the purification 
of gas according to this invention, that the gas derived from one ton of 
Newcastle coal will be thoroughly — by passing the same while in a 
heated state through 120 gallons o ammoniacal liquor of the strength of 
10 ounces of ammonia to the gallon. The gas, on leaving the chamber F, 
should not exceed a temperature of 100° Fahr. i 
For works in which no hydraulic main is used, a modification of the 
a oteed apparatus is employed, which is also adapted for the 
ication of ammonia in the form of vapour, or it may be in the form 
spray. This modification is shown in the annexed drawings, in which 
fig. ; is a sectional elevation, and fig. 5 a pian of the same. 



































Fie. 5. 

In this instance each ascension-pipe, B, is connected directly with the 
chamber F,, which is in all respects, except in capacity breadthways, similar 
to that described with reference to fig. 3. A transverse section of this 
chamber is shown in fig. 6. 

In this arrangement water is admitted by the 
pipe, h, and the ammonia is supplied from the 
pipes, H', which lead respectively into the com- 
partments 1 and 2 of the chamber F. Thus 
the gas becomes commingled with the ammonia 
before passing into the liquor in the first com- 
partment, and it is caused to yield be 4 a large 
proportion of its impurities, after which its pro- 
gress through the second and third compart- 
ment completes its purification. 

Although describing the above apparatus as 
that which, by preference, they employ, the 

atentees state that they do not limit themselves Fre. 6 
to the use of any particular apparatus for bring- 1¢. 0. 
ing the hot gas into contact with ammoniacal liquor for the purpose of 
purifying the same, as the only condition requisite is that there shall be an 


ample supply afforded tothe 


gas to ensure the neutraliz- 
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ing of the acid compounds, 
and the absorption of the 
same into the liquor. For 
the purposes of the inven- 
tion, the well-known Live- 
sey washer, a diagram of 
which is shown at fig. 7, 
may be employed. 

The patentees claim as 
the special feature of their 
invention—first, subjectin, 
goal gas while in a heate 
Eh state to the action of pure 

Fic. 7. ammonia in the gaseous or 
liquid form, in the manner and for the purpose above described; 
pry obtaining pure ainmonia from gas liquor in the manner above 
86t fo: 











LEEDS CORPORATION GAS-WORKS. 

We learn from recent numbers of the Leeds newspapers that at 

& meeting of the Leeds Town Council on Monday, the Ist ult.— the 
Mayor (Alderman Carbutt) in the chair—a motion was submitted by 
Alderman Bower, Chairman of the Gas Committee, for an increase in the 
salary of Mr. H. Woodall, the Gas Engineer. This motion was brought 
forward with the concurrence, and on the recommendation, of the entire 
Committee except one member, who, curiously enough, had, at the meet- 
ing of the Committee, himself proposed a similar resolution. After a long 
ussion, the proposed increase was negatived by the Council, by a 
majority of three only in a Court at which 51 members were present. It 
further appears that at a general meeting of the Gas Committee, held on 
Thursday, the 25th ult,, Mr. Woodall laid before them a statement, and it 





was resolved—“ That the Engineer be authorized to send to each member 
of the Council a copy of the statement read by him on the work accom- 
plished since his appointment.” 

We publish the document because it seems to us that few incidents 
could more forcibly illustrate the disadvantages under which corporation 
management of gas undertakings labour, than that it should be neces- 
sary to ee such a statement. Mr. Woodall is to be congratulated 
that, under the provocation, he was able to present so eminently creditable 
an account of his stewardship. 


The statement is as follows :— 


Mr. Chairman and Gentlemen,—The failure which attended your kind 
attempt to secure for me, at the last meeting of the Town Council, the 
advance of salary which, as a large and most important Committee, you were 
almost unanimously of opinion I was deserving of, has induced in my 
mind a belief that the misfortune could only have resulted from want of 
information amongst those members of the Council not of the Gas Com- 
mittee ; and it is with a view of conveying to their minds some knowledge 
of the magnitude of the interests under your control, and of the respon- 
sible duties which fall to the share of your Engineer, that I ask you to 
allow me to submit the following brief summary of the work which has 
been accomplished since my appointment three years ago. 

It will be in the recollection of most that, previously to my engagement, 
there was very general dissatisfaction throughout the town on account of 
the price, quality, and quantity of gas supplied; that the Gas Committee 
were unpopular, and that those who had promoted the purchase of the 
businesses from the Companies were charged with having made a disas- 
trous bargain. It is further within my own experience that Counsel 
employed by Companies to oppose applications in Parliament by Towns 
Authorities desirous of securing possession of their undertakings, com- 
monly used, as a strong argument on their side, the losses which had 
resulted from Corporate management of gas affairs in Leeds. 

All this is now changed. There is an abundant supply of gas in every 
locality, the quality has been improved, and the price will shortly be 
as low as any in the kingdom. And, as a natural consequence, the good 
results achieved here are acting as a stimulus to Corporations to acquire 
similar privileges. 

But it is not an uncommon impression, I believe, that this altered con- 
dition of affairs is attributable to the reduced value of coal. Permit me 
to show that this is by no means the case. The cost of coal, less coke sold, 
in 1875 was £61,559; in 1877 it was £50,732, or £10,827 less. Now, had 
the price of gas been the same in 1875 as in 1877, the loss on the former 
year would have been £14,010; whereas, in 1877, you showed a balance of 
profit of £8069, notwithstanding that you had expended on maintenance 
of plant, out of the revenue of that year, £15,578 in excess of the rate of 
expenditure in 1875. Summarized, the result is as follows :— 


1875. Loss as above. . oc eo 0 0 o o SURMO 
1877. Balance of profit eels «os ae 
»  Extraexpenditure. ... oc « Be 
£87,657 

10,827 
. £26,830 

The foregoing comparison is confined to the years 1875 and 1877. Durin 
1878 the saving due to the lower market value of coal, as compared wit: 
that of 1877, did not exceed £4000. Yet the Committee were enabled to 
make another reduction in price of 6d. per 1000 feet, cr £24,000 per annum 
to the town. And now again, from an estimate which I have prepared, 
and which will shortly come before you for consideration, it appears that 
in the coming year you will be in a position to make a further concession 
in price of 3d. per 1000 feet, or £12,000 per annum. 

hese three reductions (supposing the latter to be approved) all dating 
since June, 1876, are equal to a gain of £60,000 per annum. But, in 
addition, there has been an improvement in the quality of the gas worth 
about £5000, and there has been an increased rate of expenditure, on main- 
tenance, of £10,000 a year, so that the gross saving effected is about £75,000. 
Deducting from this sum £15,000 as Seo to the reduced market value of 
coal, there remains £60,000 a year as gain consequent on improved manage- 
ment since 1875; an amount equal to the gross income from our magnificent 
water-works. 

Now, I have no desire to lay claim unduly to these results as accruing 
from my management apart from the Committee, of whose conduct in 
relation to the business I have frequently expressed my admiration; but 
I am sure that the members of the Committee would not hesitate to assert 
that very much is due to the ability with which I have worked upon my 
practical experience of more than 20 years. 

What is due to me personally is, perhaps, more apparent in what I have 
not done rather than by what has been accomplished. For instance, it 
is known to the Committee that shortly after arriving in Leeds I was 
informed that it was necessary for me to prepare plans for a new gasholder, 
in accordance with the recommendation of the late Engineer. I was, how- 
ever, able at once to assert that such an expenditure as that work would 
involve was inexpedient; and, at a cost of about £200, I met the require- 
ment, and have never felt the need of additional storeage to this day. A 
new gasholder would have cost about £15,000, and interest and maintenance 
at least £1000 per annum. 

Economy in another direction is manifest in the construction of the new 
holder about to be erected in lieu of the one worn out in Dewsbury Road. 
For, if you double the present price of labour and material, to compensate 
for the greater cost at the date when the holder at Sheepscar was erected 
(an extreme estimate), there still remains a margin of £4 per 1000 cubic 
feet capacity in favour of the one recently contracted for; and, had similar 
economy been exercised in the construction of the Sheepscar holder, there 
would have been saved on that transaction alone not less than £5000 
venture to say that the same care has been given in every department of 
the diversified business under my management—a business which requires 
a capital of £1,900,000 sterling, which has an income of nearly £200,0(0, 
and the normal growth of which necessitates an expenditure on additional 
works of £20,000 a year. 

I have thus briefly sketched out the gain which has resulted since my 
appointment. What has been my reward? A at increase in work, 
anxiety, and responsibility, and an absolute loss of £150 a year compared 
with the income I enjoyed in my previous situation! I came to Leeds 
proud of my appointment—than which there are not more than two or 
three so important in the provinces—confident of success, and equally 
confident that the sacrifice I was making at the time would shortly be 
recompensed. I need hardly say that the result of your appeal to the 
Council on my behalf was a disappointment to me; but I feel, neverthe- 
less, that it is only necessary for Councillors to be informed as to the merits 
of the case to reverse their previous resolution, and to concede the very 
reasonable proposition submitted by a practically unanimous Committee, 
who, of themselves, are one-third of the Council. 

At the risk of being considered tedious, may I say a word or two on the 
subject of leakage, which is often discussed in connection with our work ? 

The unaccounted-for gas in Leeds is now 154 per cent. over 500 miles of 


Deduct difference on coal account . 


Greater profit, apart from price of coal . 
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mains, about 80,000 service-pipes, and 60,000 meters. The length of mains, 
and other items enumerated, are greater, in proportion to the sale of gas, in 
Leeds than in any town that I am aware of in England. In Man- 
chester and Birmingham, for instance, to about the same length of mains, 
and the same number of meters, there is fully double the consumption. 
Supposing, therefore, that all our customers were to double their con- 
sumption, it would not occasion the loss of an extra foot of gas to supply 
them; but the ratio of loss would be at once reduced to one-half of what 
it is at  esreeye and would then be quite as lowas obtains in either of the 
towns I have named. The oy is, however, receiving my earnest con- 
sideration, and I hope to be able to report considerable improvement on 
the coming year’s working. 

In conclusion, permit me to thank os Mr. Chairman, and the members 
of this Committee, for giving me such united and generous support at the 
last Council meeting. I assure you that I regarded your kindness as a 
very high compliment. 

(Signed) Henry Woopatt. 





WATER GAS IN AMERICA. 

Professor Henry Wurtz, Ph.D., of New Jersey, has just presented to 
the President of the Municipal Gaslight Company, New York, the follow- 
ing report upon the Chemical Composition of the Gas manufactured at 
the Works of that Company :— 


To Charles D. Franckland, Esq.;'President of the Municipal Gaslight 
Company, New York. 


Sir,—Having been desired by you, in December last, to enter into a 
chemical investigation of the gas made at your works in 45th Street, I 
began such investigation about the lst of January, and have been inces- 
santly occupied therewith during the past two months, 

As I stated to you in advance, your gas, in common with all others con- 
taining petroleum products, presents to the gas analyst certain difficulties 
which do not occur in the case of gas made from gas coal. These arise, as 
I then informed you, chiefly from the presence—long since maintained by 
me, in gas from petroleum—of a special series of hydrocarbon gases, 
generally believed not to exist in gas from coal, known as the “ paraffin 
series” — ethane, propane, butane, and pentane. These hydrocarbons 
formed from petroleum, to which wr gas, as I have since determined 
with precision, owes over one-fourth of its candle power, are not amenable 
to the absorbent action of sulphuric oxide, the agent employed for the 
“ethylene series,” the illuminant hydrocarbons met with in ordinary coal 
gas analysis. With your gas it has therefore been necessary to try new 
| Near in the hope of solving this new problem. The processes I have 

evised and tested, though not as yet perfected, or as completely successful 
as I could wish, have nevertheless thrown valuable light upon the con- 
stitution of your complex gas, and have developed facts which I regard as 
of much interest, both to science and in practice. 

A laboratory was fitted up by. me at your works, adapted for ordinary 
eudiometry as well as for my own peculiar class of methods (published 
three years since), called by me Train Analysis, or Gravimetric Analysis 
of Gaseous Currents ;.the only methods as yet discovered by which any 
success could be hoped for in work of this kind. In these new methods 
large volumes of gas. are operated on, many hundreds or thousands of 
cubic inches, or even many cubic feet, instead of only a fraction of one 
cubic inch as in eudiometry. The gas is measured before and after absorp- 
tion of its constituents, by means of carefully regulated and corrected 
gas-meters, with far greater proportional accuracy than is practicable in a 
eudiometer. Moreover, in addition to the determinations by volume, the 
absorbents are contained in pieces of apparatus weighed before and after 
the absorption, so that the weights of the different constituents are likewise 
ascertained. The additional device was introduced into this research, of 
numerous and careful density determinations of the gas by the effusion 
method of Bunsen, before and after the action of the absorbents and pas- 
sage through the meters, by which a new and valuable control is obtained 
of the direct determinations of volumes of constituents by the meters, as 
well as a knowledge sometimes otherwise unattainable, of the densities, in 
gaseous or vaporous form, of several important constituents. 

Previous to the present research, I have made no successful application 
of this mode of gravimetric train-analysis to the determination of illwmi- 
nant hydrocarbons ; but I now find it in the highest degree valuable for this 
purpose, particularly with regard to the olefines. Trains were fitted up, in 
which the gas was first measured through a meter charged with glycerine, 
whose rate had been accurately ascertained, then passed, generally at the 
rate of about one cubic foot each two hours, through proper solid reagents in 
granulated forms, to remove traces of carbonic acid, sulphur, ammonia, and 
water, and then through a tube containing broken pumice, saturated with 
fuming sulphuric acid, which was weighed (together with a succeeding 
tube containing solid caustic soda to retain the volatile acid products 
formed), the gain in weight, together with the loss of volume, as found by 
subsequent passage through a similar meter, giving us both the volume 
and the weight of the olefines, with any naphthaline, acetylene, and 
benzole that may be present. Determinations of the density of the gas, 
before and after passage through this train—making due allowance for the 
minuté impurities and moisture present—give other data for calculating 
both the weight and density of the olefines, &c. The gas thus deprived of 
olefines passes from the meter at the tail of the train into a small gas- 
holder constructed for the purpose, whence it can be taken for photometric, 
densimetric, or eudiometric experiments, or for passage through further 
trains. The results thus obtained with your gas of different dates may be 
stated as follows :— 

Feb. 5.—On this day the first important analytical results were obtained, 
after spending some weeks in fitting up and testing apparatus and methods. 
The gas from the street-main was found to have a density of ‘7011, and a 
candle power of 24°48. On passing through such a weighed train as 
described above, for.absorbing the olefines (with benzole and its homo- 
logues, acetylene and naphthaline*), by means of the ordinary solution of 
sulphuric oxide in oil of vitriol (‘fuming sulphuric acid”), the absorption 
by volume was found, by two experiments, each made upon 1°5 cubic foot 
of gas, to be 8°74 and 8°86 per cent.; the mean being 8°8 per cent. The 
gain in weight of the sulphuric oxide tubes (of which, for certainty, three 
were used in the train—the absorption, and consequent deep brown colora- 
tion, and evolution of heat, appearing in the first one only) was at the rate 
of 71°1 grains per cubic foot; the whole increase of weight of the train, 
including aqueous vapour, &c., being 79°36 grains per cubic foot. The 
residual gas, which still burned with a flame of considerable brightness, 
having been passed into the holder, was then conducted into the adjoining 
en enter room through glass tubes, and its candle power carefully 
determined to be 6°59. This residual candle power must, of course, be 
attributed to the class of hydrocarbon gases I have referred to above, the 
paraffin homologues, which, under these circumstances, are not absorbed 
by sulphuric oxide. ‘To make doubly sure of this remarkable result, this 
sample of gas was again passed from the holder through the two meters, 





* The amounts of acetylene and naphthaline in this gas were found to bé very trifling. 
That of benzolé was more appreciable, 








eee 

with a fresh train intervening, made up of two freshly-charged sul i 
oxide tubes and their attachments. The two meters now moved nea 
exactly, revolution after revolution, till the holder was empty; no absorp. 
tion or coloration of the pumice appearing, and the gas burning at the 
tail of the train with the same luminosity as before. This first series of 
experiments having proved the accuracy of my anticipation, and the fact 
that a large proportion of the paraffin homologues exist in your gas, the 
investigation proceeded at once with all possible diligence. 

Feb. 7.—New trains having been prepared, the former experiments were 
repeated with still more care. The gas from the street-main, with g 
density of *7032 (mean of three determinations), gave an absorption of 
olefines, &c., per cubic foot = 77°05 grains. The volume of these hydro. 
carbons, by five successive experiments, upon 864 cubic inches each, wags 
9°7, 9°8, 9°25, 9°86, and 8°9; mean,—9°5 per cent. of the gas. This residual] 
gas possessed ppm somewhat more candle power than in the pre. 
vious case; and again, on passing through a fresh train, was not in any 
way changed in volume or otherwise. 

Feb. 13.—New and powerful trains, and other extensive arrangements, 
having been completed on this day, an elaborate series of experiments, 
including eudiometry, densimetry, and photometry, were begun upon the 
gas of this date. The density determinations of the gas from the street- 
main were three in number :— —_ 


“6848 , 
t “6869 , 


Mean, °6844 
The total condensation in the train was 75°96 grains per cubic foot, in- 
cluding 74°19 grains of olefines, &c.; the volume of these latter being—as 
the mean shrinkage of a very large volume of the gas passed for the whole 
day through the train—9'29 per cent. The candle power was 24:32. It 
may as well be here stated that other photometric determinations were 
subsequently made by me, all with great care and precision, none of which 
have given me a result below 24 candles. 
After absorption of the olefines, the and of the residual gas was— 
“592 


5968 
“6006 
Mean, ‘5968 

Computation here proves that 1000 cubic feet of your street gas, at 60° 
Fahr., weighs 364,800 grains, or 52°11 lbs. avoirdupois, and contains 74,190 
grains, or 10°6 lbs. of olefine hydrocarbons. The mean density of the 
latter constituents is found from these figures to be 1'5, which is somewhat 
higher than that of propylene (= 1°455), as well as of a mixture in equal 

proportions of—what are doubtless'its chief ingredients— 





Ethylene (Olefiant gas), density . = ‘968 
Propylene . + « wig ep = 1°455 
Butylene = 1°940 





Mean Pe a ear 1°454 

Four per cent. of benzole vapour (density = 2°7) in such a mixture 
would bring its density up to about that which was found. The above 
figure for the mean density of the olefine hydrocarbons (= 1°5) is computed 
from the loss of volume as shown by the meters, with the actual increase 
of weight of the tubes in the train. It is readily controlled—and the pre- 
cision of this new system of gas analysis conclusively demonstrated—by 
computing it in another way, from the loss of volume, with the densities 
of the gas before and after passing the train. Thus:—The 90°71 cubic feet 
remaining after absorption of 9°29 per ecnt. of elefines from 100 feet, 
weighs by its density as found — *5968 x 533 x 90°71 = 28,855 grains (one 
cubic foot of air at 60° Fahr. = 533 grains). This, together with 175 grains of 
moisture, &c., also condensed, being deducted from 36,480 grains (the weight 
of 100 feet of the street gas computed from its density), leaves for the weight 
of the 9°29 volumes per cent. of olefines 7450 grains; whence we get again 
the density — 1°505. [It may be remarked that the densities of the olefine 
gases, as computed from the analyses of Feb. 5 and 7, were then a little 
higher—1°516 and 1°521.] 

The Parafins.—On this day, Feb. 13, experiments were begun, and con- 
tinued for many days, with great labour, with the object of separating 
the gaseous paraflin homologues, proved as above to be largely present in 
this gas, by the action of bromine upon the residual gas, after it has passed 
the tubes containing sulphuric oxide. It is well known that marsh gas is 
not at all acted upon by bromine, unless in sunlight; but it is equally well 
recognized that all the other members of this homologous series are 
violently attacked, even in the dark, by this potent agent. Schorlemmer, 
Thorpe, and Young, and other chemists have described many of the pro- 
ducts of these parafiin brominations. There appears a tendency to form 
dibrominated compounds of very high boiling-points. For example, the 
hydrocarbon pentane, C, H,,, whose boiling point is about 86° Fabr. me 
which is no foubt contained, as vapour, in your gas), forms the product 
C, H,) Br, , whose boiling-point is as high as 367° Fahr.; and butane C,H, 
which boils at the freezing-point of water, would form C, H, Br,, the boil- 
ing-point of which would be about 345° Vahr. The latter is as yet unexa- 
mined. On the assumption that this bromination would be a simple 
matter of substitution of bromine for hydrogen, the only gaseous product 
being hydrobromic acid, trains were fitted up with fiasks of liquid bromine, 
and provided with tubes of granulated pumice sooked in caustic soda, to 
absorb the gaseous acid, together with the excess of bromine vapour. 
These were kept from the light during action. On Feb. 13, such a train 
yielded, in a series of experiments on 173 cubic inches each, the following 
absorptions, per cent.:—5°1; 5°15; 5°2; 5°02; 5°03; 5°25. Ona subsequent 
day, a similar train gave a series of closely agreeing figures, averaging 5°65 
per cent. of the street gas.* Before deciding upon the value of this 
method, however, it was necessary to make analyses of the residual gas 
after passing the bromine train. Such analyses (which, to save space, will 
not be quoted here) showed that there was during the reaction a large 
production of marsh gas, this being verifiel also by the fact that the 
density of the gas underwent very little decrease during the reaction. In 
the last case above, gas freed from olefines, of density ‘632 was reduce 
by bromine to ‘599 only. One conclusion to be drawn from these facts 18 
this—that as no marsh gas can be evolved from any of its homologues, 
without expansion of volume, hence the condensation of 5 to 5°5 per cent., 
shown above, is necessarily 7ess than the volume of paraffin gases con- 
densed by the bromine, and thus this method may at least be regarded as 
indicating a minimum proportion of these hydrocarbons. It will be shown 
below that the denser paraflins cannot well be admitted to exist in your 
gas in a less proportion than 7 or 8 per cent. 

The Water Gas.—It was found impracticable to arrive at a full compre- 
hension of the constitution of your gas, without most careful analyses and 
density determinations of the water gas, which forms its main neue 
by volume. Ieb, 13 was one of the days on which samples were secure 
of the water gas for eudiometry, and on which sets of most careful density 





® The quantity of bromine taken up was something quite surprising, being, in the 
neighbourhood of an ounce for éach cubic foot of gas previously freed from olefines. 
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eterminations were made, at intervals, during the time of running of the 
goalytical trains. The mean densities were as follows :— 


1 . *4900 
2. . “4900 
8. . 4935 


CME vs woo 6 & we > « Se 


: : 

iometry by explosion gave as follows :— 
Eud Multiplied by the 
densities x ‘01. 


Hydrogen. . ... . « 4932 x 000693 = 0342 
Marsh gas. . ..... 765 x ‘00553 = '0428 
Jarbonic oxide. . . . . 87°97 x ‘009674 =— ‘3678 
Carbonicacid .....* ‘14 x ‘0152 = ‘0021 
Waeowem . 2 © 2 0 2 « 490 x OO = °0465 
Omyeem «sw te tlt lt 13 x #011066 = ‘0014 


10000 Computeddensity= °4938 

The densities here used for the several gases are those adopted by Bunsen. 
Determinations of carbonic oxide, made by absorption with chloride of 
copper, gave, as a mean, 38°46 per cent. The closeness of correspondence 
re densities, by computation and experiment, leave no doubt of the 
correctness of the above tabulated composition. 

The Illuminating Gus.—Attempts to obtain, by direct determination, a 
precise knowledge of the composition of your completed illuminating gas, 
were found even more troublesome than had been anticipated. It was 
supposed that no difficulty would occur, for example, in direct determina- 
tion of the carbonic oxide by chloride of copper, after passage eeu 
the train which abstracted the olefines. It was found, however, that the 
determinations thus made were too large, and included evidently a portion 
at least of the heavy paraffin hydrocarbons. It was even found that these 
denser paraffins were partly absorbed by fuming sulphuric acid, when 
jntroduced in liquid form into the eudiometer-tube over mercury; to 
sccount for which I can at present offer only the hypothesis that the 
sulphurous oxide, always largely produced by the action of the fuming 
acid on the mercury, has the power of combining with and liquefying some 
of the denser paraffins. It was only when the fuming acid was used after 
Bunsen’s mode, as absorbed into a porous pellet or rod, without contact 
with the mercury, that results were obtained corresponding to those in 
the analytical train. Complex and roundabout eee were used, but 
pone gave such satisfactory and consistent results as those which were 
founded partly upon careful determinations of the densities of the original 

and of the residue after absorption of the olefines. The first statement 
Felow is founded as much as possible upon direct determinations ; the 
olefines and carbonic acid from volume and weight in meter and train, 
the carbonic oxide by direct absorption with chloride of copper after 
repeated treatment with liquid fuming acid in the eudiometer, the 
hydrogen and marsh gas by explosion of the residue from the chloride of 
copper, and the paraffins representing the minimum absorption in the 


bromine train. 
Densities x ‘01 


Hydogen. ..... . 8820 x '000693 = °0265 
Marsh gas. ..... . 1683 x °005583 = ‘0875 
Carbonic oxide. . . . . 2714 x '009674 — ‘2626 
Carbonicacid ..... 10 x ‘0152 = ‘0015 
Se 10 x ‘Ol == ‘OO11 
Witrogem . . .. ++ « S85 x 0007 — °0325 
Oleimes . . . 52s » OD x Ob = ‘1394 
Paraffinus (higher than CH,) 600 x ‘0222 = °1333 

Computed density == °6844 


It is to be explained that the computed density here, ‘6844, the same as 
found by experiment for the gas, is arrived at by assuming the density 
922 as that of the minimum volume admissible for the paraffins. The 
computation is, therefore, to be regarded as a determination of the maximum 
density possible for the paraffins. With the assumption for the latter of a 
larger volume, diminishing the marsh gas proportionally, their density 
will fall below the incredibly large figure, 2°22. The paraffins which, 
doubtless, make up the bulk of those present are— 


Densities, 
De ss 8 ce 1-04 
Ls we ree See 
Butane. . C,H .« ‘ 20 


The next one, pentane (C,H,,), has the boiling-point 86° Fahr., only 10° 
below.that of ether, and ought, therefore, to be present in comparatively 
small proportion. 

The next table given presents what I believe to be a much closer com- 
putation of the composition of your gas, of the date Feb. 13. Those con- 
stituents whose proportions differ from the above, were arrived at as 
follows:—Your Engineer stated to me the net amount of naphtha intro- 
duced into your gas per 1000 feet, as fowr gallons. A sample of this 
oe obtained from him, had a density of °694 (water = 1). The four 

ons weigh, therefore, 161,920 grains. 

100 cub. feet of gas, of density’6844, weigh 36,480 grains. 

Deducting 0°4 gallon of naphtha. . . .=—16,192 ,, 

We have the weight of the water gas in 
100 cubic feet. . . . . . . . « . == 20,288 grains. 

By the density of the water gas = *4912, 
its volume computesto . . . . . . 77:44 cub. feet in 100. 

Adding the known volume of the olefines == 9°29 a pe 


The sum is . = 86°73 cub. feet in 100. 


And deducting from 100, we get the sum of all the paraffin homologues 
as the marsh gas), derived from the naptha — 13°27 cubic feet 
, Jf now for the denser paraffin homologues (called, for simplicity, 
paraffins)” we assume a figure which gives them a density mach more 
within bounds = 7°5, we get for the marsh gas derived from the naphtha, 
which is to be added to that contained in the water gas = 5°77 cubic feet. 
These data give us, for the total composition— 
Density x ‘01 


Eiy@vogem. . . . . « « SOQ x 593 = ‘0264 
Marshgas ..... . 11°85 x ‘00553 = '0655 
Carbonic oxide. . . . . 2940 x ‘009674 == ‘2844 
Carbonicacid ..... 10 x = *0152 = 0015 
Oxygen ie <-€ 8 WN 10 x ‘O11 = ‘doll 
Nitrogen. ...... ST1 x 0007 = 0900 
eee: le = ‘1394 
Parafins. ...... 760 x 01785 = ‘1901 


"7 “6844 
Giving for the density of the denser paraffins = 1:735; a figure which 
even ny seems higher than can be admitted as probable, but which can 
only be reduced, in accordance with the fixed data of the problem, by 





increasing the proportion of the denser paraffins, an increase which must 
necessarily be deducted from the marsh gas, falling upon that only. 

In further prosecution of eudiometric and other work, further analytical 
results were copiously obtained, up nearly to the close of the month of 
February ; insomuch that time has not yet permitted the computation of 
a number of the analyses made. They were all generally confirmatory of 
the above conclusions, and hence it is not deemed necessary to swell this 
report with many additional figures. I shall therefore cite here only one 
more result; an analysis of the water gas of date Feb. 27, which differs 
quite considerably in some respects from the water gas analysis previously 
given, and may have been the product of a lower heat in the generators :— 


Hydrogen. ..... . 5514 x 000693 = ‘038 
Marsh gas. ......- S804 x 00653 = ‘017 
Carbonic oxide . . . . . 35°35 x ‘009674 = ‘342 
Carbonicacid ..... 18 x ‘0152 = ‘059 
Nitrogen ....-.- OW x WW = ‘002 
PRs os es eh mw 8 21 x 01106 = ‘003 

Computed density .... - . == 461 


The density figures, as obtained by experiment on this day, were *461, 
*459, °450, °453, 453, °457, 453, and "455; the mean of these eight being = 
‘455. This is a little lower than the computed density, which may possibly 
be due to a slight over-estimation of the nitrogen in the analysis. One per 
cent. less of nitrogen brings the computed density quite down to that found 
by effusion. 
Analysis of Municipal Gas by Others. 

My attention was called you to certain figures published in the 
American Gaslight Journal, at the time my own analyses were in pro- 
gress, which claim to represent the composition of the gas served out to 
consumers by the Municipal Gas Light Company. As these figures are in 
almost every respect obviously irreconciliable with my own, it is certainly 
incumbent on me to present the reasons which I readily recognize for pro- 
nouncing them inadmissible. 

These figures are as follows :— 


EE ES ee ee ee 24°89 
OE re a ae a ee oe ee 25°99 
ee ee ee ee 27°34 
eee .4. od. @ ee +) oe Oe 33 
i i ee ee a ee ee a “56 
SO a ee ae a ee ae ee ee ee ee 4°57 
Olefines ee ae ee a ee 16°32 
100°00 


One important criterion which I have indicated in this report cannot 
be applied by me at present to these figures, namely that of a comparison 
of the density, as determined by experiment, with that computed from the 
figures; the authors having failed to state the density. Nor do they men- 
tion the date of their sample of gas, which would cove enabled me to 
ascertain the density from the record kept at your works. 

There is, however, another criterion which I find to be conclusively 
applicable to this case, and which shows at once that some fatal fallacies 
must have pervaded the methods by which these figures were arrived at. 
It may be laid down as arule regarding all gases made like yours—a rule 
which, when once stated,will be conceded as obvious by those who possess 
but rudimentary chemical knowledge—which is, that the total orygen- 
volume represented in the products cannot exceed half the total volume of 
the free hydrogen. That is, the oxygen cannot be in excess over the propor- 
tion contained in water, which is the source of all the oxygen except acci- 
dental traces. In point of fact, the conditions of the case compel that the 
free hydrogen in such a gas shall be quite largely in excess of the oxygen 
represented in all forms, or much more than double the volume of the 
latter. This is because a large proportion of the oxygen proceeding from the 
steam is converted into carbonic acid,and being abstracted by the water in 
the washers, and by the lime in the purifiers, cannot appear, in any form, in 
the gas. It also requires avery appreciable amount of the oxygen of the 
steam to oxidize the iron (and partially the sulphur) of pyrites in the coal, 
another reason for a necessary deficiency of this element. It seems quite pro- 
bable that some further proportion of free hydrogen may also arise from de- 
composition of the naphtha in your retorts; but this latter may be only 
matter of supposition. ‘The former reasons for an excess of hydrogen, 
however, are absolute, and cogent beyond all dispute. 

If now we add together the oxygen shown in the above figures (from 
the American Gaslight Journal), we obtain :— 

For the carbonic oxide, half its volume .. . = 13°67 
For the carbonic acid, its own volume . 33 
For the free oxygen. . . .. .» ° “56 


I i i 


Inall . 1. es eo - = 14°56 


While half the hydrogen volume present is but 12.45. 

This chemical impossibility being encountered on the threshold, I feel 
—_ to submit that further critical examination of these figures 
would be waste of time and space. Otherwise, a discussion of the methods 
used would develop at least some reasons for regarding the results with 
great reserve. It must suffice to mention that these authors believe that 
the paraffin or marsh gas homologues are all unattacked by bromine. 


Remarks upon the Composition of the Gas. 

It is first to be observed that my rote fully confirm the fact of the 
existence in your gas of one-fourth at least of carbonic oxide, a constituent 
which has been of late pronounced in certain quarters to render your gas 
dangerous as an illuminating agent in households, by reason of a putative 
poisoning of the air of rooms — with it. In a preliminary letter on 
this subject, addressed to you, I have already pronounced this an imagi- 
nary danger. Your gas has a very marked odour, even more so than that 
from gas coal; and no leak or emission could occur, sufficient to produce 
a dangerous impregnation of a confined atmosphere, without alarming the 
sense of smell—in cases of persons possessed thereof—to an intolerable 
degree. It is a familiar circumstance, contingent — the use of all illu- 
minating gases, that accidents will happen, especially to oa persons. 
Your gas will not increase such dangers, which can only be averted by 
reasonable care. The record clearly supports the assertion that even pure 
carbonic oxide is little, if any, more poisonous to animals than ordinary 
gas from gas coal. Illuminating gases have for many years been largely in 
use, in many parts of the civilized world, made from wood, peat, ~ os 
rosin, fatty oils, bark, and cork; all of which are highly oxidized sub- 
stances, and often produce gases containing much more carbonic oxide than 
yours. Yet neither fact nor fancy ever supported an accusation against 
these as being “ extra-hazardous” to health or life. Wood gas, for example, 
which is quite a common manufacture, contains sometimes more than 40 

er cent. of carbonic oxide; and peat gases often contain nearly as much. 

‘rom this point of view, the harping upon this accusation, of a new and 
terribly deadly agent being palmed upon the public, suggests such a par- 
tizan animus as might arise from “ conflicting interests” endangered. No 
accumulation of citations of vague and crude opinions, stereotyped through 
generations of school-books, as to the danger of small per centages of car- 
bonic oxide in air, should have any influence on reasonable minds, when it 
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is only by rare accident or stupidity that even these small per centages can 
be communicated to the air of a closeroom. To impart to the air ofa 
small bed-room, of 1500 cubic feet capacity, if it should happen to be her- 
metically closed, the one per cent. which is stated by some to be fatal to 
small animals (though statements conflict much on this head), would require 
that a burner emitting 4 feet per hour of your heavy gas—which would 
be a 5-foot burner for common coal gas—should remain wide open for 
some 13 howrs ; much longer than any ordinary night’s —~. And proof 
remains to be produced that 1 per cent. of carbonic oxide will poison, 
narcotize, or even permanently injure, a human subject, while there is 
plenty of evidence that such a 5-foot burner, emitting coal gas in such a 
room, will produce, and has produced insensibility, and even led to the 
death, of occupants thereof. 

There is to this question, however, another important aspect, which has 
not as yet received any adequate attention ; but an aspect which is brought 
up to me strongly by the figures of my analyses. Occasional injuries and 
dangers arise, from leaks of mains and gas-pipes, with any gas; but there 
is another circumstance constantly arising from ordinary gas illumination, 
which is not occasional, but perpetual and unavoidable. This is the con- 
tamination, or rather devitalization of the air of close rooms by ual 
abstraction of its oxygen. It is now well understood that the balance of 
normal oxygen absorption by the human blood is so delicate that very 
serious disturbances arise from quite minute variations in this respect— 
such, for example, as follow upon the slight variations of tension accom- 
panying barometric changes. Many gas-burners in a confined space, in 
time, produce an effect on the air which even persons of the strongest 
nerves and circulations cannot defy. This is an ever-recurrent cause of 
debility, and a nightly morbific influence, to which multitudes are inces- 
“‘santly exposed. Anything which will mitigate this unavoidable evil 
should commend itself to public attention. I have already indicated to 

ou, in a previous communication, that of the two constituents of an 
illuminating gas—marsh gas and carbonic oxide—the latter is far pre- 
ferable, in regard to this highly important matter of air consumption. 
Marsh gas requires for combustion, indeed, fowr times as much oxygen 
as carbonic oxide, the latter being in this respect on a par with 
hydrogen. My analyses indicate, in your gas, a proportion of marsh gas 
so much lower than has heretofore been supposed, that I feel justified in 
once gaa as a development that has well rewarded the time and labour 
expended. 
ne further point, that should tell to the advantage of your gas, with 
the (unprejudiced) public, is that by reason of the greater density and 
consequently slower diffusion of your gas, explosive mixtures will be much 
longer in forming, through leaks; and dangers of this sort must needs be 
lessened. As between carbonic oxide and marsh gas, again, explosions of 
the latter, ceteris paribus, are far more violent than of the former, for the 
reason that marsh gas contains four volumes of hydrogen condensed into 
one. Marsh gas is the terrible “‘ fire-damp ” of coal-mines, whose explo- 
sions have destroyed so much human life. It will, I presume, be conceded, 
as a matter of fact, that dangers, losses, and fatalities from gas explosions 
are beyond all comparison more serious than cases of suffocation. This 
new suggestion will thus be seen to have great practical weight. 


Conclusions. 


I would sum up my two months incessant and laborious study of the 
chemistry of your gas as follows :— 


1. The ages os Gaslight Company are serving out to consumers @ gas 
of uniform quality, which compares in brilliancy, whiteness, and other 
qualities of light with the finest cannel gas, while destitute of any fuligi- 
nous or smoky properties, as well as of any liability to condense by 
ordinary cold ; its illuminating power for 5 feet per hour, measured by one 
of the test-meters of the American Meter Company, being uniformly up 
to twenty-four candles during uty experiments. 

2. This gas, in the case of equal leakage, will not be more dangerous 
to health than gas from gas coal; and, by reason of its higher density and 
less liability, therefore, to leakage under equal pressures, it will, I believe, 
be less dangerous in this way than gas from coal. 

8. By reason of the greater density of this gas, its diffusive tendency 
through air is less, oni it will hence be slower than coal gas in forming 
ne ep mixtures with air, even in case of equal leakage. 

. On account of its far smaller proportion of marsh gas, the violence of 
the explosions of equal volumes with air will be much less, and the intro- 
duction of your gas will therefore reduce risks both to life and property. 


Hoboken, March 4, 1878. Henry Wurtz. 





LIGHTING BY ELECTRICITY. 
{Translated from the Journal des Usines & Gaz.] 

We give to-day, from the Bulletin de lVAssociation Scientifique de 
France, a résumé of the lecture delivered at the Sorbonne, on the 9th of 
February last, on the subject of the Electric Light, by M. Jamin, Member 
of the Institute, and Professor at the Polytechnic School and at the 
rh nny, A Sciences, adding, at its conclusion, a few observations of our 
own. e shall not speak of the formation of the Compagnie Parisienne 
@Eclairage par U Electricité, as the controversy on this subject would fill 
our columns. Itis, however, interesting in more than one respect, and we 
strongly advise gas shareholders to make themselves acquainted with it 
through the medium of the financial papers. We have no doubt whatever 
that they will keep their money in their pockets. 

M. Jamin’s lecture was as follows:— 

Forty years after the discovery made by Volta about the year 1813, one 
of the most illustrious of English chemists, Humphry Davy, performed a 
memorable experiment. He took two red-hot carbons, which he extin- 
guishedin mercury, pointed them, and, having fixed them to the rhéophores 
of a pile, placed them in contact. The points became heated to a red 
heat; he then drew them apart, and saw produced between them a slightly 
convex flame, which he called the electric arc. It possessed a brilliancy 
comparable to that of the sun, and its temperature was so high that pla- 
tinum melted in it like wax. This are could be produced in a vacuum as 
well as in the air, its size could be increased to 10 centimétres (4 inches) 
by drawing back the conductors, after which it went out, and could not be 
re-lighted except by again putting the carbons in contact. 

This magnificent experiment necessitated a very large pile; besides, 
Davy not thinking of making it the principle of a new system of lighting, 
this idea was not conceived and realized until considerable progress 
had been made in the art of producing electricity. Sufficient advancement 
has been made, however, by this time to allow the electric lamp to take, in 
point of economy, the first place in lighting on a large scale. The hall in 
which we are assembled is illuminated by 14 electric focuses, equal alto- 

ether to 1400 Carcel burners. I venture to assert, and you will not contra- 

ict me, that never was there illumination more beautiful, more inoffen- 
sive, more agreeable to the eyes, and more favourable for colours. It is 
supplied to us D pens porns by two Companies—that of MM. Denayrouze 
and Jablochkoff, and that of M. Lontin, rivals before the public, and rivals 
also in the eagerness they have man gan hg to appear before us. Let me 
first of all, in my own name as well as in yours, offer them our thanks; I 


shall afterwards explain in a few words the processes employed for deve- 








loping the new light, and make a systematic analysis of its good iti 
pa its defects. 800d qualities 

It is no longer Volta’s pile that provides us with the current; we obtaj 
it from machines based upon induction. The illustrious Faraday y “nee 
vered that acoil of isolated copper wires, rolled upon soft iron, becomes the 
seat of a current of induction, very short, but very intense, when it is 
brought near the poles of a magnet, and that another current, inverse tg 
the first, and like it instantaneous, yet more intense, is afterwards deve. 
loped if the coil is suddenly drawn away. Very soon after this discoye 
was made, Pixii and Clarke invented the first electro-motors, Clarke's 
or consisted of an electro-magnet which turned rapidly before the 
poles of a magnet, and was traversed at each revolution by two induction 
currents from contrary directions, sufficiently strong to cause very great 
commotion. It was only necessary to multiply the coils, enlarge them 
and increase the power of the magnets, in order to obtain the electrig 
light. This is what was done successively by several inventors, among 
whom may be specially cited Nollet, Gramme, and Lontin. [The Pro. 
fessor here briefly explained the principal known magneto-electric mo. 
chines. ] 

It was not sufficient to have constructed magneto-electric machines; jt 
was still necessary to regulate the light of the arc. In fact, the carbons 
consume away very rapidly, not only because they burn in the open air, but 
because the material of which they are composed is carried away by the 
current, and shifts from one point to another. An apparatus called g 
¥ — ” was thereupon contrived. It consists of a very delicate 
mechanism, by means of which the carbons, though being continually 
brought near to each other by a spring arrangement, are at the same tims 
held back by a lever attracted y an electro-magnet. If the current 
diminishes or ceases altogether by the separation of the carbons, the sprin, 
brings them closer together again; if, on the contrary, it increases by the 
contact of the carbons, the lever draws them away to a distance which 
remains nearly constant. 

This problem of the regulation of the currents was felt to be of such 
importance that a legion of inventors sought for and found its mechanical 
solution. There are, therefore, a large number of regulators in existence, 


| the productions of Duboscq, Foucault, Serrin, Gramme, Carré, Lontin, 


and others. M. Serrin’s regulator is the one most generally employed. 

Notwithstanding all the care bestowed upon their construction, regu. 
lators still leave something to be desired, inasmuch as their action is not 
continuous. The carbons remain at rest up to the moment when the 
distance between them attains a determined limit, after which the mecha. 
nism brings them suddenly together again, thus causing a more or less 
sensible alteration of the light, which, occurring at frequent intervals, 
very seriously interferes with its steadiness, and constitutes what has up 
to the present time been the greatest obstacle to the employment of elec. 
tricity. . 

While mechanicians were looking for this regulator, a young Russian 
officer, M. Jablochkoff, discovered the means of dispensing with it alto. 
gether. Having been kindly admitted into the studio of M. Bréguet, he 
invented the “candle ” which bears his name. Let us imaginet}wo cylin. 
drical parallel carbons, placed vertically, separated by a plate of gypsum, 
and simply connected at the top by two points. When the currentis 
made to pass from one to the other, the arc is seen to burn at the upper 
extremity, and descend little by little as the carbons are consumed. It 
then reaches the top of the gypsum plate, which melts, disappears in 
smoke, and the destruction of the carbons taking place simultaneously 
with that of the gypsum, the candle burns slowly PB pert from top to 
bottom. The simplicity and perfect regularity of this new system, which 
has at one blow got rid of the unsteadiness of the light, will be readily 
understood. 

We will now turn our attention to the arc, and the best way of studying 
it is to throw its image on to a white screen. It is not very clear, because 
itis enlarged, and on account of the light being diffused in all directions, 
rendering the image visible from all parts of the hall. We see that the 
carbons become very brilliant, that they are perfectly white, that the posi- 
tive is more luminous than the negative, that the former diminishes while 
the latter increases, thus indicating a transference of the carbonaceous 
matter in the direction of the current. The space left between these two 
carbons is occupied by a flame much less intense, of a violet tint, ani- 
mated by a tumultuous transporting movement, and traversed from time 
to time by sparks of matter carried away by the current. There isno 
doubt that the current is carried over by the carbonaceous matter itself, 
spread out in vapour between the two conductors. It is these carbons 
and this arc, in their entirety, that emit the electric light, the properties 
of which we are about to study. 


First of all we must measure its lighting capacity. It is said that two 
lights are equal in quantity when, placed at the same distance, they give 
an equal amount of illumination. If, in order to be equal to the first, we 
have to withdraw the second to double the distance, thus reducing its 
illuminating power to one-fourth, we conclude that at an equal distance 
this second light would give four times the amount of illumination. And 
so we have the general rule that the quantities of two lights are in direct 
ratio to the distances at which they have to be placed to obtain equal 
luminosity, and the measure is taken by means of photometers, a descrip- 
tion of which need not here be given. It has been agreed to compare the 
various quantities of light with that of a Carcel lamp burning white, and 
consuming 40 grammes of colza oil per hour. We shall, therefore, say 
that a light is equal to 10, 15, or 100 Carcel burners, in order to expres 
that it sends the same amount of luminosity to the same distance as 
10, 15, or 100 lamps of the type chosen, and with which we are going to 
compare the electric light. 

Of all the tests of the illuminating value of the light, I shall take that 
of which the accuracy will be the least contested—one conducted with 
every precaution by a master of the application of mechanics, M. Tresca. 
He found that the light furnished by a Gramme machine was equivalent 
to 1850 Carcel burners. This number is enormous, and its enormity sur- 
passes the proportions our minds are in the habit of comparing. A more 
exact notion would be conveyed by saying that in order to obtain the 
same amount of light it would be necessary to burn in one hour 78 kilo 
grammes (172 lbs.) of oil, or the bulk of gas contained in a balloon 9 métres 
(30 feet) in diameter. Now, it is this enormous amount of light that we 
obtain from an electric focus. It is said that it is not necessary, that it 
exceeds our wants, and that, being indivisible, it will be rather a trouble 
to us than a benefit. This is an error, for it is divisible. First of all, it 
was divided by M. Leroux. Then smaller machines were employed, which 
reduced the regulator to 75 burners. Finally, M. Jablochkoff is able to 
_— in the same circuit a very large number of candles, among which the 

ight is divided, each being equal to 50 gas-burners. He can place 37 
candles upon the current above cited, and by the aid of the following 
artifice has gone still farther. He prepares some condensers of very large 
surface, with sheets of tin separated by layers of silk, and then connects 
the two armatures with the extremities of a machine giving alternate 
currents. It is evident that the electricity of each current is first of all 
condensed and then replaced by the contrary electricity of the opposite 
current, the result being a modification of the composition of the currents 
furnished. What that modification is, is a point which merits attention 
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hat it has not received. However, it is always the case that by breaking 
the circuit at a certain point, sparks surrounded by a very pale yellow flame 
are given off, the whole being accompanied by a peculiar rumbling sound, 
constituting one of the most beautiful experiments in electricity. 

§9 much for science; now for its application. If a current is capable of 
ighting four candles of 50 burners, the same current, when acted upon by 
the condensers, can supply double the number—namely, eight candles, 
gach one equal, not to 25 burners, but to rather more. We must not seek 
to push the division farther. The new light must progress; it must not 
simpl replace one Carcel lamp, but must surpass it. The light could, how- 
ever, & still further subdivided by lighting some rods of carbon, or, as M. 
Jablochkoft does, a thin plate of kaolin. [These experiments were described 
in detail. 
mt is not solely on the score of quantity that the light of the arc is 
superior to all the other lighting focuses, but also for its brilliancy. Given 
two luminaries of the same extent, affording the same amount of light of the 
same brilliancy, if one furnishes twice, three times, or four times as much 
light with an equal extent, there is a _brilliancy equal to twice, three 
times, or four times that of the other. Brilliancy may, therefore, be thus 
defined: The total amount of light conveyed by the unit of surface to the 
mit of distance, and the light of the Carcel burner may be taken as unity. 
Now, according to a learned treatise published by M. Allard, Engineer of 
Lighthouses, we find that the brilliancy of the arc is at least 600 times as 

t as that of the flame of a Carcel burner. The eye readily appre- 
ciates this difference. In fixing the value of the electric light, he saw it 
surrounded by divergent rays forming a kind’ of halo, and could find no 
other term of comparison than the sun. M. Fizeau, in fact, compared it 
tothe sun itself for photographic purposes, and found that its power was 
4388 to 100, And when powerful machines are employed, it is found that 
the sun and electricity are about equal, and that in reality the Titans of 
the nineteenth century have snatched fire from heaven without being 
recipitated for it into the unfathomable abyss. Is this immense bril- 
fancy an advantage ? When we have looked at the electric light, we see 
pefore our eyes various coloured spots which pursue us persistently, even 
when the eyes are momentarily closed. These are well-known facts, and 
Ishall not assert that they are not injurious. One of the most learned 
physicists of Belgium, M. Plateau, lost his sight entirely after having em- 
ployed it for a considerable time in the contemplation of the prismatic 
colours. It is with the electric arc as with the sun; we can receive its 
light, but we must not look at it. 

The remedy for these defects is very simple. Surround the light with 
an opaque globe and you cease to see it; it is, however, transmitted to the 
globe, in its passage through which its intensity is lowered, and in pro- 
portion to the opacity of the globe so will the brilliancy of the light be 
modified, and consequently less dangerous to the eyes. It is true that 
this necessitates a considerable loss of the original light; but where there 
isso much wealth we can well be lavish. 

I now come to the most important point of my subject—namely, 
to study the composition of the electric light. Since Newton’s time 
we have known that solar light is composed of an assemblage of rays, 
which, by means of the prism, we are able to separate and classify in thé 
order of refrangibility, from red to violet. There we have arranged, in 

tfect order, all the simple colours possible—those which, by their com- 

inations, reproduce all the others. The light given by lamps or gas, 
when analyzed in the like manner, is resolved into the same colours in 
different proportions; the red, orange, and yellow being very prevalent, 
but little green, scarcely any blue, and no violet. It is a very incomplete 
light, tending strongly to the red side, but weak or nl on the violet; and 
therein lies the secret of its inferiority. 

_ The electric light is rather the contrary; not because it is not wanting 
ina single ray, but because, when compared with sunlight, it possesses 
rather more blue and much more violet, the latter arising from the are. 
Reduced to its carbons, it would conform exactly to the sun. It is this 
predominance of the most refrangible colours, notably blue and violet, 
that justifies all the charges brought against the light; and we shall now 
see that this defect may be corrected. 

Not only does the spectrum spread between the red and violet, but goes 
even beyond it, and from both sides rays project which, though invisible 
toour eyes, are really there. Those which extend beyond the red are 
heat rays, of which there are an enormous number in the light emitted by 
lamps, but scarcely any in the electric light. This light, therefore, is not 
hot. The rays which extend beyond the violet do not exist in the 
Fe peony of lamp light; in the electric light they abound, and it is these 
that produce photographic pictures. If they are received upon sulphate 
of quinine, or a solution of the bark of the chestnut tree, they are trans- 
formed into luminous rays; they were not visible, but become so. The 
violet rays share this property; they may all be transformed into white 
light. It follows that the defects in the composition of the electric light 
may be corrected—that it suffices to eliminate the excess of blue and 
violet rays to filter the light through sulphate of quinine, and it then 
becomes absolutely identical with the solar rays. Gas and lamp flames, 
on the contrary, are wanting in these blue and violet rays, which nothing 
can possibly give them. 

Let us now approach the question of expense. Everything entails 
expense in its production. We ask for light from motors; what is the 
cost of this transformation? Foucault one day made that remarkable 
and celebrated experiment which consists in causing a disc of metal to 
revolve between the poles of an electro-magnet. As long as.the latter is 
not magnetized, the disc may be impelled at great speed, and does not cease 
revolving for a very long time, and then only slowly. As soon as the iron 
1s magnetized, currents are generated in the disc, which stops suddenly. 
The production of these currents requires an expenditure of labour, and, 
in order to keep up that production, it is necessary to lean heavily upon 
the crank-handle—in a word, to employ force, which is transformed into 
an electric current. In my laboratory I perform another experiment. I 
samp a Gramme machine to a Hugon gas-engine of 3-horse power. So 
ong as the circuit is open the motor gives to the machine a speed of 1000 
Tevolutions, without fatigue, and almost without expenditure of force. As 
Soon as the conductors are re-united, a current is developed which 
requires labour. Then the motor moves slowly and with difficulty, and 
+ by ner considerable resistance has been imported into the working of 
aan tuments. We see great motive power transformed into electricity, 
i rom it we may infer that this wonderful thing we call “ electricity,” 
a a which we know so little to-day, but which will certainly be better 
a to-morrow, is only an actual form of movement accomplished 
han oe or ie ether. Itisa problem of which the solution is near at hand. 
raat _ this form of movement that we call “ electricity,” undergoes a 
peor spepmaeration in the electric arc, in order that it may become 
the a ind of movement—viz., heat and light; so that if we take away 
‘ edium to which we owe this double transformation, we may say that 

© motive power is transformed into light. 
ann A the labour of this motor first of all changes into electric labour, 
pewee, pe gen: in turn, be capable of being converted into motive 
action b ell, couple together two Gramme machines, and set the first in 
latter y means of a crank, and throw its current into the second; the 

r will begin to move; and this experiment shows us that motive 








power expended, for instance, at Havre, where it would be taken from 
the sea, might be transmitted to Paris, and there produce its effect. But 
we are still very far from realizing that dream. 

Now, if the question is asked, “‘ How much does the electric light cost?” 
it will be sufficient to say how many horse power its production necessi- 
tates. Now, Tresca’s 1850 burners required 7-horse power, or 0°4 horse per 
100 burners. If the light of only 100 burners were produced by the 
machines, 1°5-horse power would be required. It is a light that costs less 
the more you produce of it at one time. 

Finally, if we are asked how many francs 100 Carcel burners will cost, it 
will suffice to reply that they require, on an average, one horse power, ari 
calculate the cost of a horse. But to this must be added the price of the 
apparatus, the interest on the money invested, sinking-fund, maintenance, 
cost of supervision, &c. And here comes in the art of making figures give 
the reply we wish to have. M. Fontaine, in a remarkable work, affirms 
that the electric light, in equal quantity, costs 75 times less than gas. 
M. Fontaine is an electrician. On the other hand, a pamphlet which I 
have before me proves that the electric light costs 1 fr. 65 c., when that of 
gas costs 1 fr. only. This pamphlet is reprinted from the Journal des 
Usines @ Gaz. On both sides there is exaggeration—one party wishes to 
conquer, the other to hold its position. Do not think that gas is menaced. 
That marvellous system of lighting which penetrates everywhere, lights 
our streets so admirably at dusk, cooks our dinners, and illuminates 
our guests—which is always present and always ready to work—this 
system of lighting, I say, has no rival, no enemy but itself—the high rate 
at which, to its misfortune as well as ours, it has been fixed by an unintel- 
ligent monopoly. Gas has before it an immense domain to conquer; 
private houses to light, kitchens to warm, and the old-fashioned chimneys 
to supersede. In the place of this future, what will the few luxurious 
establishments do that electricity will conquer and hold? Nothing but 
create a great need of light, a need which the gas companies will be 
called upon to satisfy, Far from losing by the electric light, they will gain ; 
far from complaining, they will rejoice at it; well inspired, they would 
place themselves at the head of the movement which they could not 
resist. 

And, after all, which is the dearer, gas or electricity? This is my sole 
reply: The Lontin Company offer, under penalty, to provide all the 
apparatus, lamps, carbons, and everything required, and supply the light 
at the rate of 50 centimes per hour for 100 burners, on condition, be it 
understood, that the light is to be taken for a long term, and thata 
definite number of burners are to be supplied. In this room there are 14; 
the cost of light for a lecture of one hour's duration would therefore be 
7 frs. 

Although this lecture may have already lasted too long, I must at last 
come to the real subject of it—lighting. The trials that have been made 
up to the present time have left such unhappy recollections, that they 
have affected, and still affect seriously, the new system. If we notice day- 
light, we see, in cloudy weather, the whole sky lighted by rays coming 
from the sun. These rays are projected in all directions, and strike the 
ground, buildings, trees, and other objects upon the earth; there they are 
very widely diffused, cross each other in all directions, and furnish at all 
points a general illumination. If you notice a spectator in the midst of 
this picture, you will see that he receives rays from ali points, which thus 
become visible to him, and you will also notice that he sends back other 
rays in all directions, which in turn render him visible. Such is the 
natural arrangement that we have to imitate. 

We must first of all imitate the sky; that is to say, we must concen- 
trate at some point near the ceiling a great bulk of light, which is to be 
distributed over the persons present. ‘To do that we must multiply 
the burners, conceal them from direct view, and, above all, cover up 
windows, shop-fronts, and glass roofs. It is by these outlets that the 
exterior light enters, and the interior light escapes. Such are the rules 
that have been found to work so successfully at the Magasins du Louvre, 
and equally so in this hall. I was yesterday passing along the Quai de la 
Monnaie, and from there I saw, over the Pont Neuf, the beautiful light at 
the Belle Jardiniére illuminating and bringing out the architecture of this 
palace of industry. A little to my left rose, in desolate obscurity, a black 
and shapeless outline. It was the Louvre; and I asked myself if our 
ediles had not a duty to discharge towards our monuments and towards 
ourselves—namely, that of surrounding us with light, when it might be 
done so easily and so cheaply. 


M. Jamin attributes the difference in the estimates of the net cost of the 
electric light to the various interests engaged either in gas lighting or in 
lighting by electricity. But M. Jamin, who is a great savant, might, it 
seems to us, have given some more precise information — something 
capable of enlightening his audience. He limits himself to saying that 
100 burners require, on an average, one horse power, and that it is suffi- 
cient to calculate the cost of one horse; but he also says, “to this must 
be added the price of the apparatus, the interest on the money invested, 
sinking-fund, maintenance, cost of supervision,” &c. Well, that is pre- 
cisely the question. It is impossible to produce anything whatever 
without investing capital, for which interest has to be paid and a sinking- 
fund provided. Did not M. Regnault prove, in a celebrated report, that 
gas only cost 2 centimes per cubic métre? Yet, although he was for 22 

ears Consulting Engineer of the Paris Gas Company, he never indicated 

xy what means gas could be produced at that price. That was because he 

had simply taken into account the raw material. How many millions 
were sunk and lost before gas returned any profit on the capital invested ! 
This wnintelligent monopoly, as M. Jamin ought not to have called it in a 
scientific lecture, now lights the City of Paris gratuitously, and many other 
cities and towns for ridiculously small sums. Is the electric light capable of 
doing as much? No. And why? Because the capital invested in the gas 
industry has been sunk progressively, and as the consumption has increased 
on a large scale, the general expenses have been distributed over a large 
number of cubic feet of gas; this divisor increasing more rapidly than the 
dividend, the quotient—namely, the net cost—diminishes. It is by relying 
upon this arithmetical operation that the electricians succeed in establish- 
ing very low cost prices. They set their machines at work, produce the 
light of 100, 200, or 1000 Carcel burners, and divide the cost per hour by 
the number of burners; the quotient, which is as small as the number of 
burners is large, constitutes the net cost. 

Let us, for example, take the lighting of the amphitheatre of the Sor- 
bonne by means of 14 electric lights, equal altogether to 1400 Carcel 
burners. It is evident that, by taking no account of the first cost of the 
motor, the electro-magnetic machine, the wires, and the lamps, the cost of 
these 1400 Carcel burners was small—7 frs. (5s. 10d.) for a lecture of one 
hour’s duration, according to M.Jamin. But in the course of the year the 
lectures extended over perhaps as many as 30 hours—let us say 100 hours, 
to be quite over the mark—and let us put down 15,000 frs. only (£600) as 
the cost of fitting up; we arrive at the sum of 150 frs. only (£6) to add to 
M. Jamin’s 7 frs., while the lighting of the amphitheatre by gas costs really 
2 fr. 20 c. (1s. 10d.) per hour (44 burners at 5 centimes per hour), without 
any addition whatever. 

A trial of this kind has been made in a brewhouse at Lyons. The con- 
tractor for the electric light undertook to light this brewery for a month at 








the same price as was paid for gas (7 frs. per night), and give a much more 
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intense light. At the end of a month’s reciprocal gtitention, the elec- 
trician proposed to the man of commerce to purchase the fittings and 
apparatus at a considerable sum. The latter gentleman did not take long 
to make his calculation, and has simply returned to gas lighting. 

M. Jamin says that M. Jablochkoff can place 37 burners on the samo 
circuit. We are quite willing to believe him, but should be much more 
curious to see it. Of one thing we may satisfy ourselves at the Place de 
l’Opéra, where there are eight electric lights, and that is, that each of 
these lights is furnished with sixtcen wires. 

We have only seen practically four Jablochkoff candles burning upon 
the same current; but sixteen have been worked with the same Gramme 
machine in the dye-works of M. Bredin at Lyons. In that case, however, 
a little subterfuge was resorted to; there were four Gramme machines 
attached to the same shaft, that is to say, four distinct currents, and con- 
sequently four canalizations of copper wires. It is nevertheless true that 
the experiment made at Lyons with the machine which was afterwards 
used at M. Jamin’s lecture frightened the small holders of gas shares, and 
in a few days those of the Lyons Company dropped about 100 frs. But 
there is nothing to fear; these shares have gone into the hands of those 
who are more confident in the future of gas, which is in no way compro- 
mised by the new light. JI¢ is not all gold that glitters. 





THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 

The strike in the Lancashire cotton trade continues to throw a con- 
siderable quantity of the inferior descriptions of fuel upon the market, 
some of which, from the Wigan district, is being pushed at extremely 
low prices, and any advance in slack, which is usual at this time of 
the year, is also being kept back by the same cause ; colliery proprietors, 
indeed, being scarcely able to maintain late rates. With this excep- 
tion there is no material change in the market, list rates, as a rule, 
being unaltered. There is, however, a great deal of pressing for reduction, 
with underselling, amongst needy holders, and prices have a downward 
tendency, a reduction so far as the Manchester market is concerned being 
va probable at the end of this month. 

he better classes of round coalare now very hard to sell, and there 
is a great deal of short time being worked, very few of the pits now 
working more than about four days a week. Forge coal continues a drug, 
and engine classes of fuel are at present meeting with only a very small 
inquiry. The average quotations at the pit mouth remain about as under :— 
Best Wigan Arley, 9s. to 10s. per ton; common ditto, 7s. 6d. to 8s.; Pem- 
berton four-feet, 7s. 6d. to 8s.; common coal, 5s. 6d. to 6s. 6d.; good 
burgy, 4s. 6d. to 5s.; and good slack, 3s. to 4s. per ton. Where, however, 
sales are pressed, prices are very irregular, and it is difficult to say what 
figures are being taken by needy holders, who are compelled to seek for 
orders in the open market. 

For shipping the demand is still extremely small, and colliery pro- 
rietors who have to depend largely upon this branch of trade are pushing 
or orders at very low prices. 

The iron trade continues in a very depressed condition, and prices are 
weak, Lancashire makers of pig iron, although nominally sieeins to 
list rates, are open to offers at lower prices, and merchants, during the 
past week, have been pushing north country iron in this district at lower 
figures than ever. Consumers, however, are not to be tempted by low 
=, and, in the present unsettled state of affairs, will only buy for 
heir more pressing requirements. Finished iron is without change, 
Lancashire and Middlesbrough bars, delivered into the Manchester district, 
being quoted at £6 2s. 6d. to £6 5s.,and North Staffordshire ditto at 
£6 6s. to £6 7s. 6d. per ton; but makers are not firm, and the selling 
prices are very much governed by the nature of the specifications offered. 





THE COAL AND GENERAL TRADE OF THE NORTH 
OF ENGLAND. 
(FROM OUR OWN CORRESPONDENT.) 

The gas coal trade was not so strong last week for best qualities, and 
the quotations in the market do not exceed 7s. per ton. Gas coals are 
being shipped to Sweden and the Baltic ports, and the Russians are laying 
in stocks to meet contingencies. The falling off is in the coasting busi- 
ness principally, but that is usual at this time of year. There is an active 
inquiry for best steam coals, which trade is very much better, and some 
sorts of second-class gas have been sold for bunkers to be used on board 
steamers. The shipping trade of the Tyne and Wear was a good deal 
excited last week on account of the extraordinary demand for Cronstadt. 
Rates rose £4 per keel on Monday, and on Saturday they were quoted at 
about £11 per keel ready loading. There was also an advance of between 
£1 and £2 per keel to the Mediterranean. Coasting freights have been 
stronger. They were quoted on Saturday at 4s. 6d. to 4s. 94. London for 
steamers, with a rise to all the other coasting ports in proportion. There 
is a scarcity of small steamers at present; coal freights are likely to be 
pretty stiff over the next fortnight, at least. 

The exciting war rumours are having a bad effect on the general manu- 
facturing trade. The chemical market is extremely flat, and prices fell 
considerably last week. Fire-bricks and all material of that sort are little 
inquired after, and are sent abroad in very limited quantities indeed. There 
is no change in the iron trade. 





TRADE NOTES FROM SCOTLAND. 
(FROM OUR OWN CORRESPONDENT.) 

The street gas-lighting season at Dunoon having come to a close, an 
average has been taken of the consumption of gas at those public lamps 
which are provided with meters; but, notwithstanding the strenuous 
efforts of the local advocates of the principle of paying by meter for the 
gas consumed, the result has been shown to be about 15s. 6d. per lamp, as 
against 13s., which was the rate at which the Gas Company offered to 
supply the street-lamps during the season. To the 15s. 6d. must be added 
the cost, erection, and repair of the meters, without taking into considera- 
tion the consumption of the shoe-leather and time of the Gas Committee 
of the Police Commission. 

At their last monthly meeting, on the 1st inst., the Dundee Gas Com- 
missioners agreed to accept of a number of tenders for the erection of the 
new workshops, coal stores, purifier shed, lamp stores, &c., which they 
resolved upon proceeding with some time ago. 

In order to meet the cost of the local gas-works purchased by the Town 
Council of Dumfries, under the provisions of the Burghs Gas Supply Act, 
a has been cntened, into for a loan of £25,000, at 4} per cent. 
interest. 

An annuity of £7 10s. of the City of Perth Gas Company was sold by 
public auction on Wednesday last at £192. 

In his report on the illuminating power of the gas supplied in Glasgow 
during the week ending the 27th of April last, Dr. Wallace states that the 
lowest minimum was 25°59 candles (northern district), and the highest 
28°08 candles (western district), while the average ranged from 26°69 
candles to 28:95 candles, and the maximum from 28°09 candles tv 29°92 
candles. The western district had the best results over the week. 

The annual general meeting of the Innerleithen Gaslight Company was 





held last eee Dobson, Chief Magistrate, presiding. The Seor, 
tary submitted the Directors report for the past year, along with th : 
statement of accounts and balance-sheet, which were approved of. Aft 4 
making due provision for depreciation on the works and plant, and ¢ “4 
ing forward a sum to the reserve-fund, a dividend at the rate of 8 per cent, 
per annum was declared, and the price of gas was reduced from 6s, 84 to 
6s. 3d. per 1000 cubic feet. 

Already a scarcity of water is beginning to be felt in the town of Oban 
and a number of families residing beyond the burgh boundaries have had 
their supply cut off. 

The dicing prices in the Glasgow pig iron market last Friday were 34d 
per ton under those of the previous Friday, and 2d. under the lowest for 
twelve years back. During the afternoon 49s, 10}d. cash and 49s, 104 
cash were paid. ; 

In the coal market there is a tendency towards increased depression, 
Nominally, quotations are unchanged. ‘ 





CockERMOUTH AND WoRKINGTON WaTER-Works.—It is stated that the 
scheme for supplying these towns with water from Crummock Lake wil] 
entail a cost of £98,000, in 3600 tons of piping and castings; and the work 
is to proceed at once. 


Gas Consumers STRIKE aT BarceLona.—A paragraph in some of the 
daily papers states that “the strike of the consumers at Barcelona against the 
Corporation continues. At dusk all the establishments, except the cafés 
druggists, &c., are closed. These are lighted by candles or lamps.” 


GopaLmMinc Water Company.—The first general meeting of this Com. 
pany was held on the 29th ult.—Dr. Brown in the chair. The Secretary 
reported that shares to the amount of £3250 had been already taken up, 
and that a large number had since been applied for. 


LeEIcesTER Gas Company.—A meeting of Shareholders was held on the 
29th ult.—Mr. Hutchinson in the chair—for the purpose of considering the 
provisions of a Bill now before Parliament, entitled ‘‘ A Bill to invest in the 
Mayor, Aldermen, and Burgesses of the borough, the undertakings of the 
Leicester Gas and Water-Works Companies, and other purposes.”’ After 
some conversation, a formal motion approving the Bill was adopted. 


Visit To THE BaTLEY Corporation Gas-Worxs.—On Saturday after. 
noon, April 20, about 30 members of the Batley Field Naturalists Society 

aid a visit to the Batley Corporation Gas-Works, Soothill, and were met 
by Mr. Eastwood, the Engineer and Manager, who conducted them over 
the works and explained the different processes in the manufacture of 
gas. Mr. Eastwood oe to have been desirous not only to explain the 
mysteries of the works themselves, but also to convey some interesting 
and useful practical lessons to his guests, as members of the general com- 
munity real gas consumers in the district. For example, whilst in the 
testing-room, Mr. Eastwood exhibited a number of burners, showing the 
resulis obtained from each, anes that however good the gas sent out 
to the public might be, it was of little use unless they had good burners, 
and this was clearly demonstrated to every one. Mr. Eastwood had a 
number of burners fixed which had been used recently in some of the 
shops and churches in Batley, and on the same table were exhibited some 
new burners, such as he had been supplying to the public for months past 
at a cost of one penny each, and their immense superiority was clearly 
seen. Mr. Eastwood concluded his description of the works by illustrating 
the action of the governor used for regulating the pressure at which the 
gas is supplied to the public, and explained how injudicious it was to work 
at a heavy pressure, but that plumbers and persons building houses, and 
even mills, put in too small pipes, and consequently it required a greater 
pressure to drive the quantity of gas required through them, thus increas- 
ing the quantity of gas lost in the public streets Lf reason of broken or 
defective pipes, and causing a great loss to the public at large, because a 
few persons would not be at the expense of putting in proper pipes. He 
stated that in the end it would be to the advantage of the Corporation to 
put the gas-pipes into buildings for nothing, rather than continue the 
wasteful and ruinous practice of supplying gas at a heavy pressure in 
order to save the pockets of afew. Atthe close, Mr. Seth Smith moveda 
vote of thanks to Mr. Eastwood for his kindness in showing the party 
through the works. Mr.I. Binns seconded the motion, and, in doing s0, 
referred to the fact that since the gas-works became the property of the 
Corporation, they had been so well managed that the very handsome sum 
of nearly £6000 had been handed over to assist the rates, or, to put it in 
homelier shape, each cottage householder had received half-a-crown a 
year as dividend since the works were purchased. Mr. Eastwood suitably 
responded, and the proceedings terminated. 


FarnwoktH anp KrearsLey GAs Company.—At the half-yearly ordinary 
meeting of Shareholders, held on Wednesday, April 24—Mr. J. Green- 
halgh in the chair, the report and accounts presented showed the follow- 
ing general results :— 





Profits on gas account . viata giant ae - £4551 8 5 
” gas-fittingsaccount. . . .. +. +e. « 113 14 6 
99 hired gas-fittings account . a 3114 4 
“4 ew. eae ee 43 4 5 
” premiums onC shares, , 26 4 0 
"i interest on calls . "ee a ee ae ie 074 
en bank interest, less commission, &c., . . « 2017 2 
£4787 10 2 

Balance in favour of this account for half year ended 
MMO cc oe et ee ss 6 ee ae ee 
Total profit. . £7725 0 1 


The sum required for payment of dividend was £4499 10s. 8d., leaving 
a balance of £3235 9s. 5d. to be carried forward, and the Directors re- 
commended that £1500 be added to the contingent account, and the 
remaining balance of £1725 9s. 5d. be carried forward to the next half 
year’s account. The Directors expressed an opinion that the financial 
position of the Company justified a reduction in the price of gas, and 
proposed that asubstantial reduction be forthwith made, to take effect from 
the commencement of the current quarter. The quantity of gas made 
during the half year was 44,018,000 cubic feet, as against 48,837,000 cubic 
feet in the corresponding half year in 1877, showing a decrease of 9°86 per 
cent., and the gas sold during the same period was 40,373,000, as against 
41,984,000 cubic feet for the corresponding half year of 1877, the decrease 
being equal to 3°75 percent. These results were mainly attributable to 
the strike in the cotton trade, which closed most of the mills for nearly 
two months, and the number of empty houses in the district. The 
leakage for the half year only amounted to 8'28 per cent. There had been 
a slight decrease in tar and coke sales, and a very substantial increase 1 
the sale of ammoniacal liquor, which was likely to be continuous. - he 
report of the Directors referred at length to the extension of works and 
plant that had recently taken place, and to the proceedings upon the Com- 
pany’s Bill this year in Parliament. The report was unanimously adopted, 
and a resolution declaring the maximum dividend to be paid to the Share- 
holders was passed. The retiring Directors and Auditors were re-electe ’ 
and votes of thanks to the Chairman and Officers were unanimously 
accorded. 
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Share Bist of Metropolitan Gas and Water Companies. 


(Corrected by Mr. F. N. Goupixe, Sun Court, Cornhill, from the latest Stock Exchange Quotations.) 
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RAND MEDAL of MERIT at the VIENNA EXHIBITION, and TWO MEDALS at the PHILADELPHIA EXHIBITION, 
-” have teen AWARDED to GWYNNE & CO. for GAS-EXHAUSTERS, ENGINES, and PUMPS; 
Also 27 OTHER MEDALS AWARUVED at all the GREAT INTERNATIONAL EXHIBITIONS. 


AWYNNE & BEALE’S PATENT GAS-EXHAUSTERS & ENGINES. 


The Judges report on the 
combined Exhauster and 
Steam-iKngine exhibited at 
we Philadelphia Exhibition 
is—** Reliable compact Ma- 
chine, well adapted for the 
purpose intended, of excel- 
lent workmanship.” 

GWYNNE & CO. have made 
the largest and most perfect 
Gas-Exhausting Machinery in 

the world, and have completed 
: ii 
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a i iNKT AAA RN bs 310,000 ouble foot por hour. ma mht Nutt IN 
EXHAUSTER with Trunk Engine, capable of passing 210,000 cubic feet per hour. 52,500 EXHAUSTER, with Horizontal Engine combined. 


GWYNNE & CO. do not pretend to enter into a struggle with other makers in respect to cheapness. They have never sought to make price the chief 
onsideration, but to produce machinery of the very highest quality, and most approved design and workmanship. The result is that in every instance their work is 
giving the fullest satisfaction. Numerous testimonials and references can be given to Companies using their a hinery for years past. 


Ixhausters, with or without Engines combined, can be made to pass the gas without oscillation or variation in pressure 
Regulators, Bye-Passes, Stop-Valves, Gas-Valves, Station Governors, and Gas Machinery of all Sizes. 


PLEASE ADDRESS IN FULL, GWYNNE & CO., Hydraulic and Gas Engineers, 
ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, W.C., ENGLAND. 


Gwynne § Co.’s New Catalogue on Gas-Exhausting and other Machinery may be obtained on application at the above Address. 


TO GAS ENGINEERS. 
D. BRUCE PEEBLES & CO. 


Beg to call the attention of Gas Engineers to the fact that the novel and original feature in connection with 
PEEBLES’ SYSTEM OF CONTROLLING THE ACTION OF GAS GOVERNORS is the loading or acting 
o the Bell by Pneumatic Pressure instead of Weights. 


TAY WORKS, BONNINGTON, EDINBURGH. 


WELLS, BIRCH, RYDE, and CO., Limited, 
HOYLAND SILKSTONE COLLIERIES, 


Near BARNSLEY. 
This Company is now in a position to raise 2000 tons per day of REAL OLD SILKSTONE GAS COAL 


D “The quality of this Coal for Gas purposes, if equalled, is not excelled by any on record, and the Coke competes successfully with best 
urham,.”’"—See Mining Journal, Aug. 11, 1877. 

Prices quoted to any Railway Station, or F.O.B, Hull, Grimsby, Goole, Keadby, Liverpool, and Fleetwood, 

Full particulars will be sent on application to above address. 
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WANTED, Readers of the Pamphlet, 


** Cooking and Heating by Gas; on Burners,” &c. 
Copies, by post, Threcpence, direct from the Author, 
Macnvus Onren, Gas-Works, Sypenuam, 8.E. 


ANTED, by Samuel Thompson & Co., 
PRICES from Gas Managers who are prepared to receive 
Tenders for GAS COAL or CANNEL. 

John Leigh, Esq., M.R.C.S., F.C.S., &c., &e., in his 


analytical report of 8. T. & Co.’s Coal, says: ‘It is | 


remarkable for its purity, I have scarcely ever examined a 
Coal containing so small a quantity of ash, and when Cannel 
of the best description is scarce, it may well replace this 
material.’’ 


WANTED, a Gas-Fitter and Service 
Dr 





LAYER, capable of Repairing Meters, Wet and 


Apply, in own handwriting, stating wages required, and 
copy of certificate for good character and workmanship in- 
dispensable, to No. 455, care of Mr. King, 11, Bolt Court, 
Fieer Street, E.C, 


ANTED, Orders for Samples to test 

the superior Silkstone, Wigan, and other Gas Coals 

and Cannel on Sale by G. J. Eveson, Gas Coal and Cannel 
Contractor, BrrmincHam. 





-B.—Prices on personal application, or by post or tele- | 


gram, on shortest notice, and prompt delivery. 


HE Advertiser seeks an engagement 
as FOREMAN of Retort Setters or RETORT 
SETTER by Contract or Day. Has been eole retort 
setter tothe Crystal Palace District Gas Company for the 
past six years. Good references. 
Address W. Rosus, 31, Vance Street, Walpole Road, 
New Cross, 8.E. 


PARTNER wanted in a Gas Engineer 


aud Contractor’s Business. Good opening for a young 
man. 


Apply, by letter, to No. 459, care of Mr. King, 11, Bolt 
Court, Freer Street, E.C. 


WANTED, a few good Stokers. Wages 
293. 6d. per week. Constant employment to steady, 
industrious men. 
Apply to W. T. Carpenter, 
SneERNeEss, 








Manager, Gas-Works, 





SUPERINTENDENT OR INSPECTOR OF 
WATER-WORKS. 
WANTED, re-engagement as above, by 
an experienced man, well up in the distribution of 
water. 
Address W, W., Conisborough, Yorks. 


A Gentleman, who has had many years 
practical experience in the Manufacture of Sulphate 
of Ammonia and Tar Products, is open to an ENGAGE- 
MENT. 
Address, CHEMIST, 
Srreet, E.C. 


LYTHAM IMPROVEMENT COMMISSIONERS, 
ANTED, a Steady Man as Gas-Fitter, 
Meter Inspector, Main and Service Layer, and to 
make himself generally useful at a Gas-Works. Wages 
283. per week. te : 
Apply, in own handwriting, with references, &c., to 
Tuomas Bower, Gas Manager, Lytham, Lancasuire. 





Messrs. Deacon’s, LEADENHALL 








GAS FOREMAN, ; 
ANTED, by an experienced Man, 
employment as GAS FOREMAN, town or country. 


First-class references. J 
Apply, by letter, to P. J., Field Cottage, York Road, 


Hoiioway. 


ANTED, a 





entleman to Manage a 
small Gas-Works in the Mediterranean. Should 
know French. Aclerk kept. Must give security. Salary 
to commence about £160 per annum, with house, garden, 
&c. One who also understands out-door fitting preferred 
Apply to Gronak ANDERSON, 35a, Great George Street, 
‘WESTMINSTER. 


| TWEE. SCAMELL will Sell by Auction, 
at No. 21, Old Bond Street, on Tuesday, the 2Ist 

inst., and following day, an extensive and varied assort- 
ment of Gaseliers ; Hall Lobby Lamps, Pendants, Brackets; 

| Bib, Elbow, Main, Stop, Union, Racking, Range, Diaphragm, 


Slabs; 12 sets Stocks and Dies, Cramps; ‘Tube Cutters ; 
large quantity of Valves, Jets, Unions, 
| General Gas-Fittings. 


| had on the premises, and of Mr. ScaMELL, 40, Upper 
Thames Street, Lonpon. 


NOTICE TO MANAGERS OF GAS COMPANIES, | 


| 

| 7HE LAW UNION FIRE AND LIFE INSURANCE 
COMPANY, of No. 126, Chancery Lane, London, grants 
| Policies of Insurance on Gas-Works, and Buildings con- 
nected therewith, which cover risk of explosion and spon- 
| taneous ignition of Coal, on very advantageous terms. 
Full particulars will be sent post free on application to 

Frank M‘Grpy, Secretary. 

126, Chancery Lane, London, 





SULPHATE OF AMMONIA PLANT. 
HE above Plant, erected on the newest 


and most improved method, at less than half the cost 
of other plans, gives better results, requires less labour, and 
| allows no gases or offensive smell to escape. Reference 


lo 
Ball, and Tube Cocks; Bath Plates; Steam-Cocks; 90| Continental Gas Ass 
: 4 . Bud | Stidder’s Patent Closets and Urinals complete; about 500 | Terminus Hotel, 
Colliery Office, Lancaster, APPLICATION for | piye and white Wash-Hand and Closet Basins and Basin | the 27th inst.. 
a| when a Report will be made to the Propri 
Elbows, and | declared for the half year ended Deo sh ns 


May be viewed on Monday, the 20th inst., and catalogues | 


[MPERIAL CONTINENTAL Gag 
ASSOCIATION, 

" (incensenana BY Act or P. 
Notice is hereby given that th I ’ 

RDINARY MEETING of the Proprietors of yyy eA8E 
ociation will be held at heen 
; Cannon Street, London, on MON Cit 
at Two o’clock in the afternoon se 
Divider 


’ 1877, and th 
‘@nsacted, 


ARLIAMENT,) 


om ordinary business of such meeting tr: 
otice is also hereby given that the T R 
be a - aos the 13th inst,, and wil renege 
nti -Ye inary i . 
mae after the Half-Yearly Ordinary Meeting on the 97 
ALBERT F, Jacks; N 
(By order of the Board.) Secretary, 
No. 30, Clement’s Lane, Lombard Street 
London, May 4, 1878, , 


LEIGH LOCAL BOaRp, 
CONTRACT No. 1, 


HE Local Board of Leigh (Lanes 
invite TENDERS, with diawings and Specificati 
for Four New PURIFIERS, particulars of which nears 
obtained from the Engineer. may be 
Sealed tenders to be addressed to the i 
Gas Committee on or before May 20, 1878, Chairman of the 
The lowest tender not necessarily accepted. 


Jos. Timmins, Engi 
inion oie. » Engineer, &e, 





kindly permitted to manufacturers as to y and 
cheapness of plant &c. 

For particulars, address Jonn G. Harvey, Chemical 
Works, Little Island Cork. 


SPENT OXIDE OF IRON. 
WE are open to Buy this in any quan- 
tity. 


Address, with price, to NicHoLson AND Sons, Chemical 
Works, Hunslet, near Lerps. 


(Gj ASHOLDER, now at work, and in 
good condition, FOR SALE; 45 ft. diameter, 18 ft. 
deep 5 Six Columns and Girders, with Chains and Balance- 
weights. 
Apply to the Horseley Company, Limited, Tipton, Srar- 
FORDSHIRE. 











N SALE—One Station-Meter, to pass 
; 1000 cubic feet per hour. Almost new. Will be sold 
cheap. 
Apply to J. Hatt, Gas-Works, 8t. Helen’s, Lancs. 





| 

| 

! 

TO GAS COMPANIES AND OTHERS. | 

HE Stalybridge Gas Company have for 
Sale, at their Mossley Works— 

One 14-lucu ovauven GUveruur, 

Two lengths wrought-iron Hydraulic — 
diameter, each 32 ft. 10 in. long, fitted for Emmott’s ovens; 
with all the necessary pipes, cast-iron fronts, mouthpieces, 
&c., for 8 ovens. : ; 

Also wrought-iron Buckstaves, made of 6 in. angle iron, 
6 double and 4 single, each 9 ft. 5 in. long, and wrought- 
iron Lids for retorts and ovens as above, — d 

The Company have also at their Stalybridge Works— 

One 12-in, CentreValve for 4 purifiers, Newton, Chambers, 
and Co.’s make. : 

Four wrought-iron Purifier Covers, 12 ft. 6 in. square 
and 15 in. deep, weighing about 16 cwt. each, together 
with cast-iron Girders aud Lifting Gear complete. 

All the above are in good condition, and may be seen on 
application to Mr. Ropear Hunter, Manager, Gas-Works, 
Stalybridge, of whom any further particulars may be 
obtained. 

Stalybridge, April 11, 1878. 


| 


sta wees asses 





BOROUGH OF BRADFORD. 


HE Gas Supply Committee of the Brad- | 
ford Corporation require the Services of a thoroughly | 
competent Person as SUB-MANAGER and SUPERIN- 
TENDENT at one of their Gas Stations, Some knowledge 
of the manufacture of gas indispensable. Salary £150 per 
annum, x 
Applications endorsed ‘* Sub-Manager,” accompanied by 
testimonials, to be sent to me on or before the 16th inst. 
By order, 
W. T. M‘GowEN, Town Clerk. 
Town Hall, Bradford, May 3, 1878. 





| COAL and 1000 Tons of CAN 


| lowest or any tender. 


LEIGH LOCAL BOARD. 
CONTRACT No, 2, 


THE Local Board of Leigh (Lancs) 

invite TENDERS for Supplying a Wrought-Iron 
Annular CONDENSER. Plans and specification may be 
seen on application to the Engineer, 

Sealed Tenders to be sent in, addressed to the Chairman 
of the Gas Committee, on or before May 20, 1878, 

The lowest tender not necessarily accepted, 

Jos. Timmins, Engineer, &, 


Ss 


May 2, 1878. 





BOROUGH OF HALIFAX, 


TO COLLIERY PROPRIETORS, 
HE Gas-Works Committee invite 
TENDERS for the Supplying of 20,000 Tons of GAS 
. 00 NEL, to be delivered upon 
the Railway Siding at the Corporation Gas-Works, The 


| whole to be supplied before April 30, 1879. 


Printed partisulars and forms of tender may be obtaine 
on application to Mr. Wm. Carr, Engineer, Gas-Works| 


| Halifax. 


Tenders, properly endorsed, wiust be sent to me On or 


| before Thursday, the 30ch of May, inst. 


By order. FosTb«, m 
ae » wiay arose. 


own Clerk 


LLANDUDNO IMPROVEMENT ACTS. 


GAS-WORKS CONTRACT, No. 4. 

ANTED, Tenders for Wrought and 

Cast Tron Plant and Materials. p 
Form of tender, bill of quantities, schedule for prices, 
and specification will be forwarded in duplicate on payment 
of one guinea, ae of "aie - be returned to every 

actor supplying a bond fide tender. 

= Gouden mabeinen “Tender for Wrought and Cast 
Iron Work, Gas-Works Contract, No. 4,” to be addressed 
and forwarded, post paid, to the undersigned not latertha 

the morning postal delivery of Saturday, May 18, 1873. 
The Commissioners do not biud themeelves to accept the 


Tuos, T. Marks, C.E., 
Engineer to the Commissioners. 
Llandudno, April 27, 1878. 


|WENHE Directors of the Kingston-upot- 


Hull Gas Company are prepared to receive TENDEUS 


| for the surplus TAR produced at their Works, for One or 


Two years. ; , 
Tenders must be sent in by the 19th inst. 

j rticulars by lying to 
Further particulars by app “> Seceaaes tania. 
May 1, 1878. 


7, 





BEALE’S 


f i 


at the 


Awarded Silver Medal 


Phoenix Engineering Works: 


HOLLAND STREET, SOUTHWA 


ed 


anchester Exhibition of the § 


IMPROVED PATENT CAS 


EXHAUSTER 


WITH 


Wrought-Iron Spindles and 


ENGINES COMBINED. 





SOLE MAKERS, 


GEORGE WALLER & CO. 





KERS OF ENGINES, EXHAUSTERS, 
Mw INDEX AND DISC GAS-VALVES, 
HYDRAULIC MAIN VALVES, 
BYE-PASS VALVES, 
TAR, LIQUOR, AND OTHER PUMPS, 
SCRUBBERS AND PURIFIERS, 





CONDENSERS, BOILERS, &c. 


ociety for the Promotion of Scientific Industry. 


RK, 8.5. 












7, 1848, 


il 


AMENT.) 
ALF-YEny, 


§ On the 97 


N, Secretary, 


| (Lanes 
Specification 
Vhich May be 


airman of the 


gineer, &e, 


a 


(Lanes) 
rought-lron 
tion may be 


@ Chairman 
8, 


ineer, &, 


a 


invite 
ons of GAS 
ered upon 
orks, The 


e obtain 
as- Works' 


) me On or 
n Clerk, 


TS, 


ht and 


or prices, 
1 payment 
d to every 


and Cast 
iddressed 
later than 
1878. 
ecept the 


ioners. 

“Upon. 
NDEGS 
* One or 


nager. 
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OMMERCIAL GLASS WORKS, 27, WELLCLOSE SQUARE, LONDON, E. 
CHEAPEST HOUSE IN THE TRADE 
GAS GLASSES OF EVERY DESCRIPTION. Wie for Lists, 


free on application to 
any part 


of the World. 








WILSON CARTER AND PEARSON, 
GAS COAL AND CANNEL FACTORS, 


Supply to any Railway Station or for Export all kinds of Fuel for Gas purposes, 
Address— CHIEF OFFICES: 
TEMPLE BUILDINGS, 50, NEW STREET, BIRMINGHAM. 


ECONOMY IN THE PRODUCTION OF GAS. 


PLUTONIC CEMENT, 


For Jointing and Repairing Retorts and Ovens in action and owt of action. 


A Pamphlet on the advantages of the above, with modes of Application, References, Prices, &c., free by 
post, from the Sole Manufacturer, 


WILLIAM RICHARDSON, Gas anp Hypravutic EncIneerr, 
CHARLES HENRY STREET AND BISSELL STREET, BIRMINGHAM. 


GAS PURIFICATION. 


BAILES & HALLSWORTH, 
CONTRACTORS FOR THE 


PURIFICATION OF COAL GAS 


BY THEIR 


PATENT HYDRATED PEROXIDE OF IRON MATERIAL, 


The Material is adapted specially for taking up sulphuretted hydrogen, and will simultaneously 


absorb any ammonia that may pass the scrubbers. 
The spent oxide resulting from our Material is more valuable than that from natural oxide of iron, 


and penufecturing chouiots buy it in preference. rth 
otes 48 us i ; ct thre i - i 
yoiteand elsewhere.” een in use during the past three yeara in most of the principal Gus-Works in 
It contains considerably less moisture than natural oxide of iron, and is much cheaper and more 
eficient as a purifying agent. 
B, & H. are purchasers of Spent Oxide, or will take Spent in exchange for New Material. 


FOR SAMFLES AND TERMS, ADDRESS— 
BAILES & HALLSWORTH, COPPERAS WORKS, ARMLEY. LEEDS. 


THE THAMES BANK IRON COMPANY, 


(Successors to LYNCH WHITE,) 
SUPPLY FROM STOCK 
CAST-IRON RETORTS, SOCKET-PIPES for GAS or WATER PURPOSES, FLANGE- 
PIPES for STEAM, RAIN-WATER PIPES and GUTTERS, HOT-WATER PIPES 
and BOILERS, and all requisite Connexions for same; also LAMP-COLUMNS, LAMPS, 
WROUGHT FRAMES, WROUGHT-IRON TUBING, &c., &c. 
All kinds of Gas-Works Apparatus and General Castings made to Pattern or Drawing. 


ADDRESS— 


OLD BARGE WHARF, UPPER GROUND STREET, LONDON, S.E. 


TO GAS COMPANIES AND THE TRADE. 
J. DEFRIES & SONS, 
CRYSTAL, BRONZED, & ORMOLU CHANDELIERS, IMPROVED CRYSTAL STAR & SUN 
LIGHTS VESTIBULE LAMPS, AND THE PATENT CRYSTAL ILLUMINATION. 


A LARGE STOCK ALWAYS IN HAND OF 


TRON, BRASS, COMPOSITE, AND LEAD TUBES, FOR GAS AND WATER, 


AND EVERY DESCRIPTION OF 
GAS AND WATER FITTINGS, 
THE PATENT DRY AND WET METER, WITH THE LATEST IMPROVEMENTS. 
STREET LAMPS AND COLUMNS IN GREAT VARIETY. 



























-& GAS MOONS, 
or Cut and Engraved, of 
5 2 the newest designs 
a 
& £ § BAS REFLECTORS 
5 In Silver and Glass 
Zz 
@. GAS NIBS 
AND 
BURNERS 


Of every description. 





Pattern - Books of 
Gas-Fittings, Crystal 
and Ormoln Chande- 
liers for 1876, are now 
complete. 


City Show-Rooms and Manufactory, 147, HOUNDSDITCH, LONDON. 


Estasiismap 1880, 





TO GASHOLDER AND TANK BUILDERS. 
HE Directors of the Sleaford Gas Com- 


pany, Limited, are desirous to receive TENDERS to 

take down a 54 ft. by 18 ft. GASHOLDER; also a Wrought 
Iron TANK, 56 ft. by 184 ft., with Columns, Girders, 
Mains, Valves, &c., now at the Gas-Works, Bilston, 
Staffordshire, and erect the same at the Gas- Works, Slea- 
ford, Lincolushire. 

Specifications may be had gratis. 

Apply to T. H. Bourrety, Manager and Analyst, Gas« 
Works, Sleaford. 

May 4, 1878. 


TENDERS FOR GAS-WORKS, 

PRE Audley Local Board are prepared 
to receive TENDERS for the Construction of GAS- 

— for the supply of the district of Audley, Stafford- 

shire. 

Contract No. 1 comprises Retort-House, Chimney, Puri- 
fier and Lime Sheds, Meter and Governor House, Tar- 
Tank, Office and Workshop, Manager’s House and Boun- 
dary Walls. 

Contract No, 2 comprises Gasholder-Tank 41 ft. 6 in. 
diameter and 12 ft. deep. 

Contract No. 3 comprises the whole of the apparatus 
required within the Works. 

Contract No. 4 comprises excavating and filling in 
Trenches for about five miles of mains. 

Plans and specifications may be seen on application to 
Mr. J. Davies, Gas-Works, Kidsgrove, to whom tenders 
must be sent, properly endorsed with the number of the 
contract, on or before the 15th inst. 

The Local Board do not bind themselves to accept the 
lowest or any tender. 

By order, 
J. Davies, Engineer. 

Gas-Works, Kidsgrove, May 1, 1878, 





COAL CONTRACT. 
HE Directors of tho Southwark and 


Vauxhall Water Company are prepared to receive 
TENDERS for about 20,000 Tons of STEAM COAL, of 
the kiods set forth in the specification, delivered into store 
at the several pumping stations. 

Specifications and form of tender can be obtained at the 
Engineer’s Office on payment of 21s., and the same must 
be forwarded not later than May 14, 1878, addressed to the 
«Chairman, Southwark and Vauxhall Water Company, 
Sumner Street, Southwark, 8.E.,” endorsed “ Tender for 


Coal.” 
By order. 





D OTHERS. 
HE Directors of the Torquay Gas Com- 


pany are prepared to receive TENDERS for the 
Supply of about 6000 Tons (or such other quantity as may be 
agreed on) of Pelaw Main, Waldridge, Pelton, New Pelton, 
Peareth, or other approved GAS COAL, About 700 tons 
per month to be delivered during June, July, August, Sep- 
tember, and October, and the remainder at the rate of about 
500 tons per month during the succeeding five months. 

Tenders to state the price of the Coal, and the freight to 
Dartmouth, separately and together; and also for delivery 
into the Company’s Works, adjoining the Dartmouth Rail- 
way, free of all charges. 

Payment by cash for freight on delivery, and by three 
months bill for the Coal. 

Further particulars to be obtained from Mr. Greenfield, 
the Manager of the Company, Hollacombe, Paignton; and 
tenders to be sent to the undersigned, on or before the 18th 
day of May inst. 


TO COAL MERCHANTS, SHIPOWNERS, 
AND O 


By order, 
J. Krrson, Secretary. 
Torquay, May 2, 1878. 





AYLESBURY GASLIGHT AND COKE COMPANY, 
LIMITED. 


[THE Directors of the above Compan 
are prepared to receive TENDERS for the Supply 
of 2000 Tons of GAS COAL. The deliveries to extend 
to One year from the 30th day of June next. 

Tenders, quoting price per ton delivered free at the 
London and North-Western Railway Station, Aylesbury, to 
be endorsed “* Tender for Coal,” and must be delivered 
before the lat of June next to the Secretary, Mr, Josep 
Parrott, Bourbon Street, Aylesbury, from whom any 
further information may be obtained, 

Aylesbury, May 4, 1878. 


PAMPHLET ON DIP-PIPES, &c., 

post free 64d., on application to W. Wurrr, Ga- 
Works, Abersychan, Mon, See Reviews in the Gas Trade 
Circular and Review, March 29, 1878, and Design and 
Work, March 30, 1878. 








Price 1s., on stout paper, in stiff paper cover, 


NALYSES OF SsCOTCH COALS, 

CANNEL, SPLINT, SHALE, &c., USED in the 

MANUFACTURE of GA8. By Wittiam Wattace, Ph. 

D., F.R.S.E., F.C.8., &c., Public Analyst and Gas Ex- 
aminer for the City of Glasgow. 

Lonponx : 
WILLIAM B. KING, Jovrnat or Gas Licatine Office, 
11, Botr Covrt, Freer Street, E.C. 





A. FAIRLIE WILSON, 


CONSULTING GAS ENGINEER, 
$4, ST. GEORGE’S ROAD, SOUTHWARK, 5.E. 


Reports and Valuations in the Management, Construction, 
and Structural Value of Gas-Works. 





TO INVENTORS AND PATENTEES. 


Me W. H. BENNETT, having had 

considerable experience in matters connected with 
Gas, Water, and Sanitary Improvement, begs to say that 
he continues to assist Inventors in the fn ection of their 
designs, and to obtain for them PROVISIONAL PRO- 
TECTION, whereby their invention may be secured for 
Bix Months; or LETTERS PATENT, which are granted 
for Fourteen Years, 

Pavents completed, or proceeded with at any stage, 
thereby rendering it unnecessary for persons resident in 
the country to visit London. 

Patents procured for Foreign Countries. 

Information as to cost, &c., supplied gratuitously upon 





—., to the Advertiser, 22, Great George Street, 
ROTMINGTER, 
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BietLeEY IRON WORKS, 


CHESTER-LE-STREET, 
DURHAM. 
Manufactory for every description of Casting and 
Machinery for Gas- Works and Water-Works. 
Warehouse in London for Cast-Iron Pipes and Con- 
nexions of all sizes and in any quantity, Scott’s Wharf, 


[May 7, 1878, 


GREAT SAVING OF LABOUR ~ 
ENOCH’S PATENT 


PORTABLE DRILLINC-MACHINE, 























Now in use by all the Principal Gas and Water Companies in the 
Bankside, Southwark, ; “ 
Agent. in” London, Mr. J. Manwaring, 101 Cannon United Kingdom. Th 
—n E Size, for Services in Pipes, 2 to to him 
i vet 
BOUCK & CO., LIMITED, mn ap TRE Ss Ps £310 08 ™ 
TAR DISTILLERS & MANUFACTURING CHEMISTS, 4 12e, b or Fervices in Pipes, 2 to 
MILES PLATTING, MANCHESTER. reece to 2s .s 00 » & Oi 
BRANCH WORKS, BLACKBURN. G Size, for Services in Pipes, 2 to a 
seeeteiaiaen saab anata ‘shea 6 in, bore, with Telescope Cramp. 410 9 
And Crude Products therefrom, 2 Drills, 1s. 6d, each. 
: AMMONIACAL LIQUOR, &c. Machines sent on approval, if desired. 

’ Ries C Prices for other Sizes and Modifications, with fuli 
(CATHELS'S hy ys ae ee Gas Particulars and Testimonials, on application hy Gas 
vance for Regulating the Pressures in the higher levels of A I EX 
4 &c., apply to the Manufacturers, Messrs. ANDER ANDERSON, 

Guasr axp Cuaruas, Rormmaman. F ’ | Office: 9, London Street, E.C. Warehouse: Vine Street, Minories, London, F, 
THELS & TERRACE’S Patent Four- 0.’S 
WAY DISC GAS-VALVE is the simplest and best D O N | ° Meter 
Valve for Purifiers, and as a By-pass for other apparatus a 


in Gas-Works. It is always gas-tight, and has no springs, 
ground faces, or other delicate parts. By its use the flow 
of the gas cannot be accidentally stopped, and it never sticks, 

For prices, &c., apply to the Manufacturers, Messrs. 
Guzst anp Cuzimes, Foundry and Brass Works, RotuEr- 
mM, oe 


ATHELS’S Improved Retort-Settings. 

Guaranteed to heat and wear well, with great economy 
of Fuel. 

Coloured lithograph copies of Working Drawings of Beds 
of One to Seven Retorts (so clearly arranged and fully 
shown as to be easily understood by any retort setter or 
bricklayer) having been made of these valuable settings, 
they can now be supplied with detailed Speeificatior 
immediately on receipt of orders. 

Apply to Mr. Taos, Newstcoine, Consulting Gas 
Engineer, 5, Norfolk Street, MANCHESTER. 


LAMBERT’S 


CAST-IRON GAS-MAIN COCKS, 
WITH PATENT WHITE METAL PLUGS, 


IMPROVED GAS-VALVES sat 


WITH WROUGHT-IRON PINIONS. 


List of prices, with full dimensions of all sizes up to 48-inch, to be had A 
on application. 

These V ves are proved on both sides to 30 Ibs. on the square inch before ‘ 
leaving th works, and are kept in stock. Jo | 


ALSO SOLE MAKERS OF 
J. BEALE’S NEW PATENT GAS EXHAUSTERS, 


AND MAKERS OF 


STEAM ENGINES FOR DRIVING GAS EXHAUSTERS, 
VALVES FOR AMMONIACAL LIQUOR, 
IMPROVED BRIDGE VALVES FOR REGULATING 
THE SEAL IN HYDRAULIC MAINS, 
BY£-PASS VALVES, SCREW WATER-VALVES. 


& CO., 55a, BLUE ANCHOR ROAD, BERMONDSEY. LONDON, S.E, 


J.& J. BRADDOCK, 
GLOBE METER-WORKS, 
OLDHAM, a 


Beg to submit to Gas Engineers their . 


PATENT COMPENSATING GAS GOVERNOR, 























TRADE 
No, 758, 


MARK, 
No. 759, 





STE. 
Which is designed to give an uniform pressure at the Outlet to the Main 
The bodies of these Taps are made of iron, black or gal- ae i 
vanized,and the plugs of patent metal, They are warranted | at all draughts up to the full quantities which the Governors are made to control, such 
not to set fast or corrode, as do Iron or Brass Cocks; will 5 z ang 
ciuaye werk onsliys ae strong, well made, Gurabie; of outlet pressure being less than the initial pressure. 
little or no intrinsic value, and therefore not likely to be : ‘ NB, 





stolen; and the prices as stated below are (especially sa. 
the larger sizes) fully 50 per cent. less than Brass Cocks. The uniformity of pressure ts 








1 1f 14 2-fnch, : s : 
No. 758, with inside te wi ie obtained by introducing : -- $50 
> 9 uated sating chamber into the Be 
lak. . . . . 20 30 4/1 6/6 7/6 12/each. | |e _H#_o, pensating 
No. 759, with union on iil or Holder of the Governor, which = 
sae for ren ‘o. 7-.—— er compensator is of the same area 
res sos. os WP YS Oe WO Heme, as the valve, both of which are 
“Can. EN O13 O/A OG O/B 0/10 1/4 extra, operated on by the initial pressure, : 
MANUFACTORY: thereby placing the valve in equili- 
SHORT STREET, LAMBETH, LONDON, Lbrium, no matter what the initial and | 
ss ee : “ 
pressure may be, The action 0 CLA 
THOMAS CARR & SON, the Bell is by the Gas passing : 
eee Oe along a pipe from the outlet, and price 


FIRE-BRICKS, LUMPS, TILES, RETORTS, &c., 


SCOTSWOOD FIZE-BRICK WORKS, SCOTSWIOD-ON-TYNE, 
Also Makers 6f all kinds of Common Building Bricks, and 
of Pressed White and Red Bricks for Facing. 


GRIRDROD'S PATENT 
PORTABLE PIPE SCREWING 
MACHINE, 


For 1 in., 1} in., 14 in., and 
2in. Gas Threads, compete 
£7 103 






In use at the chief gas- 
works, and giving great 
satisfaction. 

For other useful goods, see 
Bailey’s ** Illustrated Inven- 
tions,” post free 3s. 6d.; 
gratis to ledger customers. 


W. H. BAILEY & CO., 


Brassfounders, Gau 
njector and Tool Makers, 
ALBrIon Works, Satrorp, 

LANCASHIRE, 














VERTICAL SECTION 
They can be 





the pressure is regulated by weights 
in connexion with the Bell as 
required. 

From the sectional elevation 
attached hereto, it will be seen that 
only the Gas required to operate 
the Bell comes in contact with the 
water of the tank. which water will 
remain comparatively sweet and 
free from odour. That in case 0 
accident to the Bell, no more Gas 
can escape than would pass up the 
pipe covering the valve-rod an 
Bell supply-pipe. 

Shesdilevenpesl have been made 
and sent out of various sizes for 
from 2 to 24-inch Mains, and give 
most satisfactory results. 


made with Float in the Bell, or counterpoise as per section. 


C 


4 | 
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NOTICE. 


THE GAS & WATER COMPANIES DIRECTORY, 


is73. 
(WATER SECTION) 


The Editor will feel greatly obliged if Secretaries and Engineers would fill up, and return 
to him at once, the forms sent them, as the work is now going to press. If any have not 
reeived Forms, they will be forwarded immediately, on application to the Editor, 


CHARLES W. HASTINGS, 
g, BUCKINGHAM STRBET, ADELPHI, LONDON, W.OC. 


JAMES MILNE & SON, 
GAS ENGINEEBS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH, anp 
KING EDWARD STREET, 
NEWGATE STREET, LONDON. 
Meter Works in London—2, CROSS STREET, WILDERNESS ROW, E.C. 





te 





SfATION-METERS, GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, &c., 
And every description of Gas-Fittings and Gas Apparatus, 


JOHN HALL AND CO., STOURBRIDGE, 


Manufacturers of FIRE-BRICKS, LUMPS, TILES, 









AND EVERY DESCRIPTION OF FIRE-CLAY 
NB-A Stock of 15 and 16 in. CIRCULAR RETORTS always on hand. Other kinds made to order 
on short Notice. 


CEORCE ANDERSON, 


GAS AND CONSULTING ENGINEER, 


3545 GREAT GHORGE STREET, 
WESTMINSTER, S.W., 
PATENTEE and MANUFACTURER of the following Invention 
RETORT SETTINGS-giving great Economy of Fuel. 


STEAM-ENGINES and EXHAUSTERS, FOUR-WAY VALVES, WASHERS, 
SCRUBBERS. 
FUEL-MACHINE, for Compressing Breeze and Tar. 











N.B,—Pamphlet, with Eighteen Illustrations and Letterpress on the Construction of 
Gas- Works, post free, 2s. 6d. 
PRICES AND ALL PARTICULARS TO BE HAD OF THE PATENTEE, 


sa, GREAT GEORGE STREET, WESTMINSTER, S.W. 


CANNEL COAL. 


ELLIS LEVER & CO., Central Coal Offices, 46, Cannon Street, London, E.C., 
and 6, Piccadilly, Manchester, are prepared to contract for the supply of THE BEST 
CLASSES of CANNEL and GAS COAL, for long or short periods. 
Prices on application. 





Analysis and 


ELLIS LEVER & CO,, 
(ANNEL AND GAS COAL CONTRACTORS, 
Shippers of Steam and House Coal 


AT ALL 


ENGLISH, SCOTCH, AND WELSH PORTS. 





46, CANNON STREET, LONDON, 
6, PICCADILLY, MANCHESTER. 





JOHN SPENCER, 
VULCAN Weaes, WEST BROMWICH, & 97, CANNON ST., LONDON, 


anufacturer of Every Description of 


TUBES & FITTINGS, 


Plant, Tools, Stores, and all requisites for Gas and Water 
Works: Gasholders, Purifiers, Scrubbers, Roofing, Sashes, 
Retort Fittings, Grids, Socket-Pipes, Lamp-Posts, Wheel- 
barrows ; Brasswork, Chandeliers, and Gas-Fitters Tools ; 
Liquor-Pumps, Valves; Clay Retorts and Fire Goods, &c. 


HOPKINS, GILKES, & CO., 


LimIrTED, 
MIDDLESBOROUGH, 


SUPrLY GAS & WATER PIPES of EVERY SIZE. 
Plain, Turned and Bored, and Coated, 
CAST-IRON RETORTS. 

Castings for Gas-Works of every description. 
EXHAUSTERS, 

Lownon Orrice: 25, Laurence Pountysy Lane. 


ALFRED LASS, 
€2ECIAL ACCOUNTANT FOR GAS COMPANIES, 
30, GRACECHURCH STREET, LONDON. 


Accounts analyzed and Statistics Prepared for Parha- 
mentary Proceedings, Arbitrations, §c. 

The Forms of Account, which have been specially 
designed by A. L. to meet the requirements of the Gas- 
Works Clauees Amendment Act, 1871, are now in use by 
many Gas Companies, and have been universally approved. 

The above forms are registered. 

Water Companies Accounts also prepared and adjusted, 

CONSULTATIONS. 











T. NEWBIGGING, 
CONSULTING GAS ENGINEER, 
5, NORFOLK STREET, MANCHESTER. 


MR. EDWARD SANDELL, 


Associate of the Society of Accountants in England, 
Publisher of the 
“Gas Companies Expenditure Journal,” 
Begs to anncunce his REMOVAL from Skinner’s Place, 
Sise Lane, to 


No. 2, GT. GEORGE STREET, WESTMINSTER. 








Prices, half bound, cloth sides, 2 quires, 30s.; 
8 quires, 36s.; other sizes and bindings to order, 
THE 


GAS COMPANIES 
EXPENDITURE JOURNAL, 


Being a Ruled Account-Book with Printed Headings, 
and Analyzing Guide for Keeping, upon the easiest 
and most correct method, the Expenditure of a Gas 
Company, in accorjance with the provisions of the 
Gas- Works Clauses Act of 1871, and suitable for all 
Companies. 

Published by Epwarp SAnpDEtL, Accountant, 
2, Great George Street, WesTMINsTER, and W, B. Kine, 
Office of the Journnat or Gas Lieutine, 11, Bolt 
Court, FLeet Srreet, E.C. 


Mr. ROBERT DEMPSTER, Sen., 


CONSULTING GAS ENGINEER, 
Of Messrs. Robert Dempster and Sons, Rose Mount 
as Engineering Works, 


ELLAND, near HALIFAX, 

May be consulted on all matters connected with Valuations, 
Arbitrations, and Parliamentary Applications connected 
with Gas-Works. Our R. D., Sen., having been engaged 
on extensive Arbitration Cases, which, combined with his 
experience in Construction and Contracting, his knowledge 
of Engineering and Valuations, is both extensive and 
reliable, 











REMOVAL. 
(GHABLES HEISCH, F.C.S., Analytical 


and Consultimg Chemist, Superintending Gas 
Examiner to the Corporation of London, &c., &c., has 
REMOVED from 8, Savage Gardens, to 79, MARK LANE, 
where he may be consulted as usual. 


JOHN ROMANS, C.E., F.G.S.E., 
CONSULTING GAS ENGINEER 


CANNEL COAL FACTOR, 
30, St. Andrew Square, EDINBURGH. 


Plans and Estimates furnished; Gas-Works, Apparatus, 
Pipes, Machinery, Fire Goods, &c., supplied, or Attested 
and Shipped for Exportation. 

GAS-WORKS TAKEN ON LEASE, 








Mr. Romans has for upwards of 30 years been practically 
engaged in the Manufacture of Gas, and has, by extensive 
experiments, ascertained that by JUDICIOUS INTER- 
MIXTURE of the lighter with the heavier gases, much of 
the rich Hydrocarbons CAN BE 8AVED, which otherwise 
ARE LOST, during the process of manufacture. He is 
therefore enabled to give advice to those who favour him 
with their orders for Cannel, as to the class which will 
secure for their standard of illuminating power the 
HIGHEST ADVANTAGEOUS RESULTS. 


ANALYSIS AND PRICES FORWARDED ON APPLICATION, 


YEO’S PATENT ENGINE PACKING, 


Price 1s. 8d. per Ib., any size. 
Tarred & White Spun Yarn for Pipe Joints, at various prices. 
Samples and testi ials free per post, 
E, YEO, NEWTON ABBOT, 
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COMPLETION OF THE FIRST VOUUME 


KING'S TREATISE 


ON THE 


SCIENCE AND PRACTICE OF THE MANUFACTURE & DISTRIBUTION 


COAL GAS. 


EDITED BY THOS. NEWBIGGING, C.E., AND W. T. FEWTRELL, F.C.S8. 











On the Ist of May was published No. 18, containing Title-page, Table of Contents, Lists of Plates and Illustrations, and 
a full-page 


COLOURED ENGRAVING OF THE BECKTON GAS-WORKS, 


Forming a Frontispiece to the First Volume of this important Work, completed with the present number. 





On the 21st of May will be ready, price 28s., handsomely bound in Morocco, cloth sides, gilt edged and lettered, Vol. I. 


This Volume contains 460 pages of Letterpress, and is illustrated by 521 Woodcuts and 37 page and double-page Engravings, 
printed on Plate paper. 





SUBSCRIBERS NAMES RECEIVED BY THE PUBLISHER, 
WILLIAM B. KING, 11, BOLT COURT, FLEET STREET, LONDON, E.C. 


GEORGE WALLER & COQ., 


GAS AND HYDRAULIC ENGINEERS. 








PATENT COMPENSATING HYDRAULIC STEAM-GOVERNOR 
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G. W. & Co. have designed this Patent Compensating Governor to work on an entirely novel principle, and to 
meet a want much felt in Gas-Works. The bell contains a self-acting water-balance in addition to the float. e clip arm 
on the quadrant pin can be fixed at any angle, so as to connect either above, below, or horizontally (as in the engraving), 
and with only one rod. This Governor will so regulate the speed of the Engine that a steady gauge is maintained 
at all times, even with considerable variation in the gas-main and in the boiler pressure, thus combining advantage 
not attained by any other Governor. 


Phenix Engineering Works, Holland Street, Southwark, SE. 
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SEWVINCENT WORKS, WESTMINSTER, S.W. 
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HALLETT’S 
PATENT ANTIMONY PAINT. 


MADE ONLY BY 


GEORGE HALLETT & (CO., 


296, ROTHERHAITHE, LONDON, S.E. 


(May 7, 1878, 

















































This Paint having been in general use over sixteen years (especially in some of the principal Gas-Works), and proved itself the 
best light-coloured Paint produced for resisting the influence of vitiated atmospheres, it is important that its qualities should be more 
widely known. Its advantages are that— 

It does not require DRIERS like other Paints. 

It does not poison the painter like white lead. No colic by its use, IL 

It has greater durability in colour, as sulphyrous gases do not blacken it as they do white lead. 

It is of a light stone colour, and has a body equal to white lead, and as its specific gravity is so much less, it covers equally well Mt 
one-third more surface, by which a great saving is effected ; a similar economy arises from its use in steam and gas joints, for which Mm Pa 
purpose it is superior to white lead, Val 


THE 


UNION _WATER-METER OO., LIMITED]: 











The above Company, having purchased the patent rights of the Unia 
Water-Meter, are prepared to recejye and execute orders for their Patent 
Positive Meters, which are simple and compact, 

Upwards of 20,000 of these Meters are im successful operation in the 
[® principal cities of the United States, and have also been tested ani 
approved by some of the leading Engineers in this eountry. 





sth 
For Prospectuses, Prices, &c., apply te the 


ae COMPANY’S OFFICES: 
ROAD STREET, LONDON, EC. 
THE 


STANDARD WASHER AND SCRUBBER§~- 
(KIRKHAM, HULETT, AND CHANDLER'S PATENT.) 


Some of the advantages claimed for this Apparatus are as follow:— 


The Exposing of a large Amount of Effectually-wetted Surface (which is continually rept 
dnow? to act upon the Gas. 

nerring Regularity in the Distribution of the Liquor. , 
Saving of mse in Providing and Exchanging Serub Material—none being required 
Economy of Space, thus enabling the Apparatus to be protected from the Weather. TI 
Economy of First Cost and of Maintenance. 
It works without Pressure. 
It is particularly adapted for Gas-Works where Sulphate of Ammonia is manufactured. 


Applications for Prices, §c., to be made to co" 
Messrs. KIRKHAM & HERSEY, GAS ENGINEERS, 21, ABINGDON STREET, WESTMINST#: 





GA 








THE 


IMPERIAL METER COMPANY, |} 


KING’S ROAD, LONDON, N.w., 
Orrick: 115, VICTORIA STREET, WESTMINSTER, 8.W., 


MANUFACTURERS OF 


“WET” & “DRY” GAS-METERS IN IRON & TIN-PLATE CASES 


STATION-METERS AND GOVERNORS, STREET-LAMP METERS, BOXES, AND 
REGULATORS FOR THE AVERAGE METER SYSTEM. P 0] 


Attention is called to their Dry Meters in Wood Cases, as used by the principal London 4 
Companies. These Meters are especially suitable for seaport towns and for exiport. 


ne Company repair or convert every description of Wet Gas-Meters to De Castro and Burtoe 
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et C. & W. WALKERS’ 


i 
i Me = 















RLEVATION OF THE CENTRE-VALVE. PLAN OF THE VALVE. PLAN OF THE BODY. 


These PATENT CENTRE-VALVES are the most perfect and certain means for working Purifiers on the system of three in action, and one out of gotion. 
The Valve itself is protected from all injury inside the safety cover. The working of the Valve is so easy, and so governed by the stop-catch movement, that the 
Purifiers can be instantaneously changed in the dark as well as in daylight. They are scraped perfectly true, metal to metal, the facings heretofore exposed are 
avays covered, and there is nothing more reliable, certain, and durable in a gas-works, By their use the floor of the Purifying-house is clear and level; the 
Valve and all connexions being beneath the floor, out of the way of working. A considerable improvement and saving is effected in the cost of the connecting-pipes. 





MIDLAND IRON-WORKS, DONNINGTON, near NEWPORT, SHROPSHIRE; 8, FINSBURY CIRCUS, LONDON. 


ft W. Cc. HOLMES & CO. 


WHITESTONE IRON-WORKS, HUDDERSFIELD, 


MANUFACTURERS OF 


RETORTS, ANNULAR AND PIPE CONDENSERS, 
WROUGHT AND CAST IRON SCRUBBERS, PURIFIERS, 


: GASHOLDERS, 
GOVERNORS, AND ALL THE NECESSARY FITTINGS FOR COMPLETING THE ERECTION OF GAS-WORKS. 


MATION & CONSUMERS WET OR PRY METERS, STREET & SERVICE MAINS, LAMP COLUMNS & BRACKETS, & WROUGHT-IRON 
TUBES AND FITTINGS; WROUGHT-IRON ROOFS FOR ANY SIZE OF BUILDINGS. 
Sole Makers of B. W. Thurston’s Combined Condensing, Scrubbing, and Washing Apparatus, 


AND PATENTEES OF THE IMPROVED COMBINED CONDENSING AND PURIFYING APPARATUS SO 
EMINENTLY ADAPTED FOR EXPORTATION. 


REFERENCES TO UPWARDS OF 300 GAS-WORES,. 


LONDON OFFICES: 92, CANNON STREET. 


FLETCHER AND MURPHY, 
@ARRATT STREET WORKS, OLDHAM ROAD, MANCHESTER; 


Manufacturers of 


IMPROVED CONSUMERS WET CAS-METERS 


IN CAST-IRON CASES, 
THE UNVARYING WATER-LINE GAS-METER, 


AND 


IMPROVED DRY GAS-METERS; 
STATION-METERS OF ALL SIZES, with PLANED JOINTS; 


GOVERNORS, PRESSURE AND EXHAUST RECISTERS, TEST HOLDERS. 
And all kinds of Experimenta] Gas Apparatus. 


MESSRS. NEWTON, CHAMBERS, & CO., 


THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD, 


MANUFACTURERS OF 


IMPROVED CENTRE-VALVES, 


PURIFIERS, CONDENSERS, SCRUBBERS, GASHOLDERS, ROOFS, 
And every description of Gas Machinery. 











TENDERS GIVEN FOR WORK FIXED COMPLETE IN ANY PART OF THE KINGDOM, 
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C. & W. WALKER, 


8, Finssury Circus, 


Lonpon, EC, 


MANN & WALKERS’ 
PATENT SCRUBBER, 


By Letters Patent in Great Britain, Europe, and the United 
States of America, 


By some important improvements recently 
patented, the purifying power of these Scrubbers has bee 
much increased, and a stronger ammoniacal solution obtained, 
which is found to absorb a large portion of the carbonic acid 
contained in gas, effecting an important saving in money and 
labour in the lime purifiers, and where oxide only is used, 
the increase in the illuminating power of the gas obtained 
by these Scrubbers is shown in a remarkable degree, in 
consequence of the large quantity of carbonic acid removed 
from the gas. 


It is to be particularly noted that the in. 
portant results of these Scrubbers do not depend upon the 
machinery alone. The entire internal construction of the 
Scrubber bears an almost equally important part. For this 
reason, where it is desirable to convert existing Scrubbers, 
whose dimensions happen to be suitable, the work commence: 
by ripping out the whole of the interior of the shell, and be. 
ginning the internal construction de novo from bottom to top. 


Fifty million cubic feet of gas per 24 hous 
are purified from ammonia by these Patent Scrubbers in « 
winter’s day in the gas-works of London, where the purity of 
gas supply is the highest in the world, under the chemical 
restrictions of the Board of Trade. 


Generally, wherever a high standard of 
purification is maintained in the chief cities and towns of 
the British Provinces and of Europe, these Scrubbers have 
become established. 


By their use the department of purification 
from ammonia upon a gas-works is made complete, without 
the aid of prepared oxide of iron, chemicals in purifiers, o 
any other supplementary process, and the whole ammoniacl 
residual product contained in the coal is absorbed and obtained 
in the form most profitable to a gas company, while the re 
quirements of all Acts of Parliament and of the Board of Trade, 
relating to incorporate gas companies, are satisfied. 


Foul Gas, properly condensed, entering the 
inlet is, by once only passing through the Scrubber, com- 
pletely purified from ammonia with regular certainty day by 
day, without any further trouble, or any other process, effected 
by a very small quantity of clear water let into the machinery 
room at the top of the Scrubber, which is discharged at the 
liquor outlet at the bottom, from Newcastle coal at about 
18 to 20 ounces strength, from Yorkshire and other coalt, 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will no 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 


They contain their own engine power, rt 
quiring only a small inappreciable quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. 


Applications relating to dimensions avé 
prices should be addressed to us, C. anp W. WaLxs; 
8, Finssury Circus, Lonpon, E.C., or to Mr. Wiss 
Mann, late Superintendent of the Chartered Gas-Works, 
Buackrriars, Lonpon; they should state approximately the 
largest make of gas in 24 hours on a winter's day, and the 
smallest make on a sammer’s day, to be purified. 
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ALDER AND MACKAY, 
GRANGE WORKS, EDINBURGH, 


MANUFACTURERS OF 


CONSUMERS IMPROVED GAS-METERS; 
IMPROVED DRY GAS-METERS, in Cast-Iron and Tin Cases, 


OF THE HIGHEST EXCELLENCE, 
Wearranted to measure correctly, and not to vary. 


STATION METERS AND GOVERNORS, 
EXPERIMENTAL METERS, PHOTOMETERS, GASHOLDERS, &c. 


WILLEY & COMPANY, 
GAS ENGINEERS, 
WORKS: COMMERCIAL ROAD, EXETER, 


Invitz tHe Arrention or Gas ComPanies AND Oruers ror THE SuPPLY oF 


EVERY DESCRIPTION OF GAS APPARATUS. 


ENGINEERING DEPARTMENT. 


NEW GAS-WORKS erected complete. Plans and Estimates furnished. MAINS, METERS, SERVICES, LAMPS, &e., 
sdapted for Towns of any size. Gas Companies advised on Improvements, Extensions, and Alterations of Works. 


GASHOLDERS AND TANKS. 

RETORTS and RETORT-HOUSE FITTINGS, CONDENSERS, SCRUBBERS, ENGINES and EXHAUSTERS, PURI- 
FERS, STATION-METERS, GOVERNORS, VALVES, &c. 

METER DEPARTMENT. 

They beg oe attention to the excellence and superiority of their WET and DRY METERS, several thousand being now ia 
we by many of the hele’ Gas Companies in the West of England and South Wales. Warranted to measure correctly, and net te 
vary. Their acknowledged superiority has brought them into general use more rapidly than any Meters hitherto manufactured. A 
guarantee of Five years ode with each Meter. 

GAS-FITTING DEPARTMENT. 

An extensive variety of Choice Designs in CHANDELIERS, PENDANTS, BRACKETS, STAR and SUN LIGHTS, 
MEDLEVAL FITTINGS for CHURCHES, &c. 

PATTERN-BOOKS and PRICE LISTS furnished. 

ts” PLEASE NOTE THE ADDRESS— 


GAS ENGINEERING WORKS, COMMERCIAL ROAD, EXETER. 


SELF - “ACTING REMOVABLE DIP-PIPE, 


Pea. hn 


ADVANTAGES. 
1. There is no pressure on the | 6. Gets 10 per cent. more 
Retorts. Gas out of the Coal, and 
2. No deposit of Carbon. a higher Illuminating 
3. No scurfing is required. | Power. 
4.N . a choked Ascension- | 7. Is never out of order. 
Pip 8. Requires no attention. 
5. Saves. Fuel and Wear and | 9. Is perfectly automatic in its 
Tear. | action. 


























Testimonial from the Proprietor of the Apeldorn Gas-Works. 

Dear Sir,—In reply to your inquiry, the Self-Acting Dip-Pipes, which have been in 
action at my works for two years, give entire satisfaction. I forward you order for 
four others. Yours “—. 

Sept. 9, 1877. wa . Baxwsr. 


These Dip-Pipes can now be rt 
complete, except the flanched bend, for £4 
each, which includes the charge for licence 
during the whole term of the patent. 


APPLICATIONS TO BE MADE TO 


Messrs. CHANDLER & SONS, 
104, NEWINGTON CAUSEWAY » S-E., 


Who fix the Dip-Pipes, at a small Charge, when required. 


t~~wry 
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ROBERT MARSHALL, | LESMAHAGOW CANNEL COAL | 7 


CANNEL COAL MERCHANT, 














198, ST. VINCENT STREET, GLASGOW. FERRAND DAVIES, 
148, GRESHAM HOUSE, OLD BROAD STREET, LONDON, EC., 
SHOTT’S BOGHEAD. SOLE AGENT FOR 
ie = Coke, containing omy 4 oem AY aa Quotation and Analysis forwarded on application. 





eae MIDLAND & YORKSHIRE COMPANY, 


10 cwts. of excellent coke, containing only of ash, 
OLD WEMYSS CANNEL COAL OWNERS AND FACTORS, sd 


Yields 18,320 eubic feet of 32°5-ceandle gas per ton i con 


Prices tid full Analyies on sppteaion. | SUPPly to any Railway Station the best descriptions of Gas Coal, Bo 1 
Nuts, and Cannel. 





PE & FRARSON, 1 IMITED, have Prices oN APPLICATION. 
wf Loudon in’ stadng that thelr Goal Heap Orrice: 79, MARK LANE, LONDON. 


yaks in a working “> Jo cubic ane ee of gas, 
luminating power of candles ; 'y a 
tend bamers now used by the econ Gas Comtpanies, 
Siuninsting Dangers} equal to 174 candles. 
- One. ton. yelde rem Hall’ Gee titonn This Coal can 
es Ses ull, Goole, Liverpool, Morecambe, 


rae oy ceo wtone Colliers, tear Lane 
SCOTCH CANNEL COALS, 


The Subscriber.is to ared to contract for the supply of 
ali the principal CannzeL Coats. Prices and 
— of the various Coals will be forwarded on appli- 

ion. 


JAMES MKELVIE, 
CANNEL COAL MERCHANT, 




















HAYMARKET, EDINBURGH. ° ; 
Botabised 1040, KORTINGS STEAM.JET GAS-EXHAUSTER, 
HEBBURN MAIN GAS COALS. IMPROVED CLELAND’S PATENT. 
oF, Stone, Beg. of W mouth, writes, on Nov. 17,1876: UPWARDS OF 250 IN USE. 
ihe opt pent possible po although not always under rm — 


gp t0 s Meer eis cage of ,t34 cuble CLELAND’S PATENT CONDEN SER AND STEAM SCRUBBER, 
r fn of 144- andle gas, and not a hundredweight o! 


Cannel used. This statement would, I know, be incredible 
to many men, and may provoke the remark, ‘ How much FOR PARTICULARS, APPLY TO 


of it is paid for?’ For the gratification of such, I have to om 
Sonphe the above quantity, 9866 cubic feet per ton 
bi ¢atbonized were brought to charge and duly paid e ® 


for, with the exception of about 6s. per cent. for bad debts. 


eecceen enmiclaattieyen ienteneg tee 17, LANCASTER AVENUE, MANCHESTER, 


of mine could be.” 
OR TO 


PRICES Oy BAIL IN TRUCK LoADs. - | GERALD J. TUPP, 8, John Street, Adelphi, W.C, 




















THE TYNE COAL COMPANY, LIMITED, OWNERS, LONDON, 
%, qbarbibE, 8 tee ‘ON-TYNE. SOLE AGENT FOR BNGLAND AND WALES., 
THE WIGAN COAL & IRON COMPANY, 


District Orrice: 97, NEW STREET, BIRMINGHAM; Agent: W. M‘GOWAN; 
Supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, &c. 


N.B.—The Wigan Coal and Iron Company, Limited, are exclusive owners of the well-know1 @ =~ 
HAIGH HALL AND KIRKLESS HALL GAS COAL COLLIERIES. 











ALBERT GAS COAL. [4 
STONE COAL COMPANY: 
ILKSTONE IAN a : 
s LIMITED, lh 
CAN OFFER A A 
GASsS& CGCOAL: J 
Of superior quality, delivered in trucks at any Railway Station in England, or shipped on board at Hull, Grimsby Docks, or Barrow-in-Farses: the f 
Purified gas per ton of coal in cubic feet (average) / «ee «ae “Mi 
Illuminating power in candles. wi Ai ee ee oe 15°86 dates 
Weight of coke in lbs. per ton of coal ae oe a or 1,502 
ANALYSIS AND PRICES ON APPLICATION TO hy, 


: Mr. EDMUND TAYLOR, Secretary, 
ALBERT COLLIERY, NEWBOLD, NEAR CHESTERFIELD] ¥® 
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L. | THE SILKSTONE & DODWORTH COAL & IRON COMPANY, LIMITED, 


DODWORTH, BARNSLEY. 














BENJAMIN WHITWORTH, Esq, MP... . . . =... . Chairman. 
EL. Mr. RICHARD HARTLEY . eS a ee Managing Director. 
_| REAL OLD SILKSTONE GAS COAL. 
ry, JAMES PATERSON, Esq., Gas Engineer, of the Warrington Gas Company, reported, Aug. 10, 1875:— 


“This Coal possesses remarkable qualities as a gas and coking coal, and appears SECOND TO NONE IN THE KINGDOM. 
jt contains the large quantity of 699 lbs. of illuminating matter, and 1498 Ibs. of coke to the ton, and produces 12.240 cubic feet 
Coal, of 16°66 candle gas.” 
The above Company are raising nearly a thousand tons of the Real Old Silkstone Gas Coal per working day. 


PRICES QUOTED TO ANY RAILWAY STATION, OR F.0.B. HULL, GRIMSBY, GOOLE, KEADBY, LIVERPOOL, 
AND FLEETWOOD. 


7) AYDRATED PURIFYING MATERIAL. 


Samples on application. 


MESSRS. SPENCE BROS., LIMITED, 


Will be glad to supply the above on the most favourable terms, 
And to treat, by Purchase or Exchange, for Spent Oxide. 
PRICES ON APPLICATION. 


ALSO PATENT DRY COPPERAS FOR EXTRACTING AMMONIA. 
VICTORIA CHEMICAL WORKS, BRADFORD, NEAR MANCHESTER. 
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CLIFFS PATENT __ 


AMELLED CLAY RETORT _ 1795. 


JOSEPH CLIFF & SONS, 


THE ORIGINAL 


aay EL WORTLEY FIRE-BRICK WORKS, 
4 NW sp: Near LEED s, 
PLancesizE. Tiondon Wharf: No. 4, inside Great Northern Goods Station, 
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feat King’s Cross, N.; 
A LIVERPOOL: Back Leeds Street. 
— ad = SPECIAL NOTICE.—Our Patent Machine-made Retorts have now been in actual 
of 9, work nearly 1000 days, and are yet in good order. References on application. 


July 2, 1877. 





NEWTON, CHAMBERS, & CO., 
IHORNCLIFFE IRON-WORKS AND COLLIERIES, 


NEAR SHEFFIELD. 


CELEBRATED SILKSTONE GAS COALS. 


f The various descriptions of Gas Coal produced from the above Collieries possess an unequalled 
1 @ teputation, combining in a large degree the constituents essential for the production of the best 
quility of Coke and Gas of a high illuminating power. 
recent extensive development of the Collieries enables us to offer increased supplies. 


JAS. PATERSON, Esq., of Warrington, after testing various qualities of our Coal, has sent 











-— the following testimony of their merits :— “ Warrington Gaslight and Coke Company, 
Mxssrs. Newron, Cuamsers, anv Co., Offices, Mersey Street, Warrington, April 23, 1877. 
“ Gantiemen,—After carefully testing the various samples of Gas Coals sent from your Collieries for analysis, I have 
Pleasure in reporting them as belonging to the highest class of Gas and Coking Coals. 


¢ “The average of Nine samples gives a yield of 12,500 cubic feet of 15}-Candle Gas, being equivalent to 664 Ibs. 
‘perm per ton, and 1420 Ibs. of fixed carbon of a very superior quality. All the samples bear a close relation to é@ach 
other in value. “ Yours truly, “ JAMES PATERSON.” 


:D. Full particulars will be sent on application to us—address as above. 
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CROLL’S 
DRY GAS-METERS, 


(INVENTED & PATENTED IN 1844,) repaid 


PRIZE MEDALS. 


OnDON, 851; COMBINING ALL THE LATEST IMPROVEMENTS, ar 
WEW YORK, 1858 Sweet, 1 


PARIS, 1855. MANUFACTURED ONLY BY PARIS, 18¢7 


THE GAS-METER COMPANY, LIMITED, 
238, KINGSLAND ROAD, LONDON, N.E. 






































HARRIS & PEARSON, STOURBRIDCE, 
Proprietors of Best Clay Mines. Largest makers in the World of Gas-Retorts, Lump 
Tiles, Fire-Bricks, and Fire-Clay Goods of all kinds. Large tock of Retorts always m 
hand. Orders for any Size executed on receipt. 
CAST-IRON GAS AND WATER PIPES, 
WROUGHT IRON AND LEAD TUBING, GLAZED DRAIN-PIPES, 
STAFFORDSHIRE BLUE BRICKS. 


LAIDLAW AND SON, 


EDINBURGH ~ GLASGOW, 


SOLE MAKERS OF 
PATENT 


CONE CENTRE-VALVES, | 


Constructed on the principle of the ordinary Plug-Cock. 


THROUGH-WAY & FOUR-WAY COCKS [~— 
Of all descriptions. 





PATENT RECESSED CONE CENTRE-VALIE 
Sectional Elevation, 


LONDON OFFICE: 106, CANNON STREET. 


D. HULETT & CO. 


Invite the attention of Gas Companies, Corporations, and others to their 
PATEN T STREET LAMP Ss, 


Which are so constructed that neither putty nor other materials are required to secure the glass. No hacking out of old putty, 
which frequently destroys the frames. A new pane of glass can be inserted in two or three minutes by any inexperienced 
person, the glass being secured by a hinged flap and turn button, 








PRICE 10s. each, net. Special quotations for large quantities. 
Also made EXTRA STOUT recommended for its durability, PRICE 11s. 6d. each. 


D. HULETT’S IMPROVED SERVICE CLEANSER, 


By the use of which stoppages in service and other pipes are freed from naphthaline and other 
obstructions in a few minutes. PRICE 73s. net. 


HULETT’S PATENT MERCURIAL REGULATOR, 
. For a in mains, to prevent the excess of pressure in high ground, or other elevated 
ositions. 
\ ” PATENTEES OF IMPROVED WET AND DRY GAS-METERS. 
Makers of all kinds of Pressure-Gauges, Gaseliers, and every kind of 
Gas-Fittings for the Trade. 
GAS HEATING AND COOKING STOVES. 


55 and 56, HIGH HOLBORN, LONDON. 
——— 


London: Printed by Wint1am Bovouron K1ne (at the office of Clayton and Co. 17, Bouverie Street, Fleet Street); and published by him at No. 11, Bolt Court, Fleet Street, 
in the City of London.—Tuesday, May 7, 1878. 
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